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Preface

Dual credit (DC) education allows high school students to take college-level courses that
simultaneously provide credit toward a high school diploma and a college degree. Although DC
education programs have been implemented by institutions for more than 50 years in the United
States, there is surprisingly little research that provides practical, evidence-based guidance on
how to structure, target, and scale DC education programs to ensure that they benefit students—a
problem expressed by researchers in prior work. The research discussed in this report addresses
this need by examining DC education programs in Texas, a state that has witnessed a 650 percent
growth in the number of high school students enrolling in DC education programs since 2000,
according to data from the Texas Higher Education Coordinating Board (THECB). This
unprecedented growth is partly the result of legislative action and partly the result of a concerted
effort among Texas high schools and colleges to offer students a greater number of opportunities
to earn college credit before they graduate from high school. The overarching goal of this
research is to inform policymakers and stakeholders whether DC education programs need to be
reformed and, if so, how to reform them to better support students in Texas through teaching,
advising, assessment, and the allocation of resources, in turn helping Texas to reach the goals of
60x30TX—the state’s strategic plan for higher education.

This interim report presents findings from the first phase of this study, which was designed to
provide timely information on DC education programs to state lawmakers during the 85th Texas
Legislative Session. Specifically, this interim report provides Texas policymakers and
stakeholders with an initial perspective on the accessibility, diversity, quality, and efficiency of
DC education programs in Texas. It also proposes areas of DC education to investigate in the
second phase of the study. The report should be of interest to lawmakers and policymakers in
Texas, policymakers in states interested in expanding DC programs, and researchers interested in
DC programs.

The research was conducted by RAND Education, a unit of the RAND Corporation, in
collaboration with the THECB and Gibson Consulting (Gibson). This research was funded by the
College For All Texans Foundation (CFAT) through generous grants from the Houston
Endowment, Communities Foundation of Texas/Educate Texas, the Greater Texas Foundation,
and the Meadows Foundation.

This document has not been formally reviewed or edited, and is being released for public
comment. Please send comments to donna_white@rand.org by April 17, 2017. Any questions
should be directed to the Principal Investigator, Dr. Trey Miller at tmiller@rand.org or (310)
503-5364.
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Summary

Introduction

Dual Credit (DC) education programs—delivered through partnerships between high schools and
colleges and universities—offer high school students the option to take college-level courses that
simultaneously award them college and high school credit. Over the past five decades, states and
education institutions have created and broadened DC education programs to help high school
students gain access to colleges and universities and to improve their chances of success. But
despite this history, there is still a knowledge gap about how to design, target, and implement
high-quality and cost-effective DC programs that benefit students, particularly when such
programs are broadened.

Advocates of DC programs argue that DC education can help high school students adjust their
college expectations, can provide challenging courses, and can help align curriculum across high
school and college. Other advocates have argued that DC education can help lower student costs
for college and reduce the overall time to a college degree for DC participants. Having said that,
DC programs are not without their critics.

Indeed, some stakeholders have argued that

some DC courses may not be as rigorous as
college-credit-only courses and, thus, may set
up students for failure later on when they take
college courses after high school graduation.
Other critics have argued that DC education
may not be the best use of public resources.
Funding for DC education can come from a
number of sources, including local property
taxes, state budgets, student tuition, and federal
financial aid. Also, DC students may not
always receive college credit for the DC courses
they take, or may take unnecessary college

What is Dual Credit? DC programs offer
high school students the option of taking
college-level courses that award both
college and high school credit at the same
time. Courses can be either academically
oriented or career and technical
education (CTE). Programs are delivered
through partnerships between high
schools and colleges and universities and
can be offered either on a high school,
college, or university campus.

courses due to misinformation, or a lack of information. Finally, some critics have argued that
DC education is less accessible to traditionally underserved students, including minorities and

low-income students.

While these concerns are not new, they have grown in significance as DC courses have become
more popular and as the implementation of DC education has evolved in practice. In Texas,
policymakers, K-12 and college and university administrators, and the public have sought to
better understand the extent to which DC education programs boost higher education access and




DRAFT INTERIM REPORT

completion. Specifically, these groups are looking for ways to identify whether reforms are
needed to maximize the benefits of DC programs and minimize the concerns around them.

Existing research on DC has mostly reported positive results, but it has also documented some of
the concerns raised by critics of DC. Importantly, few studies provide evidence that lends
practical guidance for developing, implementing, and broadening DC programs—evidence that
is currently relevant in the state of Texas where, according to previous THECB reports, the
number of DC participants has grown by 650 percent between 2000 and 2015'. In addition,
House Bill (HB) 505 (84th Texas Legislature) expanded access to DC in a number of ways.>

Objectives

To address this research gap, the RAND Corporation (RAND), the Texas Higher Education
Coordinating Board (THECB), and Gibson Consulting (Gibson) partnered to examine DC
programs in Texas.

This report shares findings from Phase I of a two-year study that examines DC programs in
Texas. The research questions (RQs) focus on the accessibility, diversity, quality, and efficiency’
of DC education programs:

= RQ 1: What are the academic outcomes of high school students who took DC courses
versus those who did not, prior to HB 505?

= RQ 2: What institutional policies and practices shape how institutions advise DC
students, teach DC courses, and determine student eligibility for DC courses?

= RQ 3: How have DC participation rates among different student groups and DC course
delivery changed over time?

= RQ 4: Did high school students who took DC courses complete college more efficiently
than students who never took DC courses?

Methods and Data Sources

To provide an initial and timely perspective on DC
programs to state policymakers, we used several
methods in this research to understand DC from
multiple perspectives and to validate findings across
data sources:

We used several methods to
understand DC from multiple
perspectives and to validate findings
across data sources.

! See http://www.thecb.state.tx.us/reports/PDF/9052.PDF?CFID=56812608& CFTOKEN=82446255

2HB 505 went into effect in 2015 and removed limitations on the number of DC courses a student may take during
high school, the number of DC courses a student may take each academic year, and the number of DC courses a
student may take in 9th and 10th grade. HB 505 also allowed high schools to partner with institutions outside their
service areas to deliver DC.

3The use of “efficient” in this study is taken from the field of economics. “Efficiency” in this field simply means that
every resource is optimally used, while also minimizing wasted resources.

vii
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= (Quantitative analyses of administrative data collected by the THECB and the Texas
Education Agency (TEA), which provide enrollment, assessment, and outcome
information on DC students from 2000 to 2015. Because these data do not extend beyond
2015, we were unable to examine how HB 505 impacts college and university access and
success, the source of many questions currently surrounding DC in Texas (RQs 1, 3, 4).

= A review of academic and policy studies on DC education programs in the United
States and Texas, which provides a landscape of DC across states (RQ 2).

= Interviews with DC administrators at select Texas community colleges, which provide
insights into how DC programs are implemented in practice (RQ 2).

Combining these different data sources enables policymakers and practitioners to understand DC
programs from a variety of perspectives—something that could not be achieved based on just
one data source.

Key Findings and Recommendations

Phase I of the study led to four main findings. The details of these findings are provided in the
larger report. These findings are based on data on all DC courses, which include those offered at
Early College High Schools (ECHS) and both academic and CTE DC courses from 2000-2015.
Only 7 percent of students took CTE DC; the overwhelming majority of these students took
academic DC.

= |[RQ 1] DC students (prior to HB 505) had better college outcomes than high school
graduates who did not take DC courses. DC

students had higher grades in DC courses in the The most significant finding
same subject as their non-DC peers, and higher in Phase | was that, prior to
grades in follow-on courses in the same subject.* DC | HB 505, DC students had
students also had higher college enrollment rates, better college outcomes
particularly at four-year colleges, and were than high school graduates
significantly more likely to persist in and complete who did not take DC courses.

college. These outcomes are considered the most
significant findings in this interim report.

= |RQ 2] DC instruction and advising varied across colleges and universities. DC
administrators reported varied approaches to ensure that DC and college-credit-only
courses were comparable. For example, state policy mandates common learning
objectives for all lower division courses, and DC administrators reported using common

4A follow-on course is one that comes after an initial course, often in the same subject. For example, English 1302 is
a follow-on course to English 1301 in the Texas Core Curriculum. In this report, follow-on courses refer to those
taken after a DC course.

viii
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syllabi and, in many cases, asking departments to oversee instruction and assessment.
Guidelines by the regional accrediting body set minimum qualifications for college
instructors, but they do not guarantee that DC instructors have equivalent academic
backgrounds and teaching experience.’ Finally, DC administrators reported differences in
advising practices across DC programs that related both to context (particularly distance
from the partner college and whether the high school was an ECHS) and to resource
availability.

[RQ 3] Prior to HB 505, DC eligibility rules promoted student success but limited
access to traditionally underserved students. Based on our quantitative analyses, we
discovered wide disparities in DC participation rates by race/ethnicity, income, urbanicity
(the urban or rural location of the student’s high school) and academic background.
While the diversity of students taking DC courses increased between 2000 and 2015, it
did not keep pace with increased diversity in the overall student body across the state; in
fact, gaps by race/ethnicity widened over that period. Strict adherence to state rules on
student eligibility for DC courses prior to HB 505 appeared to limit access to traditionally
underserved students, many of whom were likely underprepared for college-level
coursework.

[RQ 4] DC students took about the same time and the same semester credit hours
(SCH) to complete a college degree as their non-DC counterparts. Our quantitative
analysis revealed that just over 3 percent of all DC courses taken by high school
graduates were retaken during the first two years of college and that most of the repeats
were driven by poor performance in the DC course. We also found that DC students took,
on average, half an academic year less to complete a four-year degree. DC students
completed their degrees with roughly the same number of SCH as students who did not
take a DC course.®

Although our research thus far provides
rich and detailed findings, we still lack
information to recommend whether and, if
so, how to change DC programs. Thus, our
key recommendation from Phase I is to
wait for findings from the next phase of

Our key recommendation is to wait for
findings from the next phase of our study to
make changes to policy surrounding DC
programs in Texas.

our study to make changes to policy surrounding DC programs in Texas.

5For example, 41 percent of DC course seats were taught by a high school teacher, and half were delivered on a high
school campus. Also, over 80 percent of high school students who took a DC course were enrolled with other DC
students, not college students. Additionally, 12 percent of DC courses had an “instructor of record” with a doctorate,
compared to 19 percent in college credit-only courses.

®It is worth noting that SCH to a bachelor’s degree were roughly 145 for both DC and non-DC students, while most
bachelor’s-level degree plans require 120 SCH of coursework; so both groups have considerable progress to make.

The problem appears to be more general and not specific to DC programs.
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Conclusions and Next Steps

The next phase of the research is designed to answer five research questions to inform reasoned
decisions affecting DC policy and practice, as shown below.

Research Question

Study Objective

To what extent do differences in the way colleges and
universities approach delivery of DC affect the
academic rigor of DC instruction and the quality of
DC advising?

Examine the extent to which strategies
and techniques used to teach and assess
student learning in DC courses are
comparable to that of college credit-
only courses.

Is there a way to improve DC advising to reduce the
number of SCH a DC student earns toward a college
degree?

Investigate the types of guidance and
information high school and college
counselors give to DC students, and
identify the barriers that may prevent
unnecessary course-taking.

How much did students’ previous academic
preparation and behavioral dispositions, versus what
they learned in their DC courses, contribute to their
success?

Estimate the causal impact of DC
education on improving student
outcomes, particularly for
disadvantaged students’ course-taking.

What are the financial costs of DC programs to
stakeholders, given that Texas allocates funding to
both high schools and colleges and universities to
deliver DC and that DC students exhibit similar time-
to-degree and SCH-to-degree patterns as college
credit-only students?

Calculate the costs of implementing DC
programs and the financial savings, if
any, that DC programs generate for DC
students and for the state.

Are institutions expanding DC programs in response
to HB 505, and if so, are students still benefitting?

Assess how colleges and universities
have responded to HB 505.

Answers to these questions will help inform policy decisions that ensure as many Texas students
as possible benefit from appropriately targeted, high-quality, and cost-effective DC programs.
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1. Introduction

Background

It is widely known that college degrees generate long-term economic and social benefits to the
individuals who earn them and that these benefits extend broadly to society. In 2015, median
wages for workers with a bachelor’s degree, ages 22 to 27, were $43,000, roughly $18,000
higher than the earnings of workers with only a high school diploma who belonged to the same
age group (The Federal Reserve of New York, 2015). At the beginning of 2014, workers with
bachelor’s degrees who were over age 25 were also three percentage points less likely to be
unemployed, compared to workers with only a high school diploma (U.S. Bureau of Labor
Statistics, 2017). These economic benefits are complemented by social rewards. Baum and
colleagues (2013) found that college-educated adults were more likely than their counterparts to
be in better health, spend more time with their children, and move up the socioeconomic ladder.

The many real and perceived benefits of college have led to a significant increase in the percent
of all 18-24-year-olds pursuing a postsecondary degree, now at 40 percent, relative to 26 percent,
in the late 1970s (National Center of Education Statistics, 2016). And yet despite dramatic gains
in enrollment over the years, nearly half of all college students do not earn a postsecondary
credential, even though most aspire to do so (Karp, Bailey, Hughes, & Fermin, 2004; Roderick,
Nagaoka, & Coca, 2009; Shapiro et al., 2015; Venezia, Kirst, & Antonio, n.d.). All too often,
weak academic preparation, poor information and resources, and inadequate financial support are
tall barriers to college success, particularly for low-income students and students of color who
traditionally have been underserved by K-12 and postsecondary educational systems (Perna &
Jones, 2013). Nationally, political and institutional leaders are working on devising strategies
that make college more affordable and responsive to the needs of increasingly diverse and
growing student populations.

Dual credit (DC) education is one strategy state and local decisionmakers are increasingly
employing to widen college opportunities, boost college achievement, and reduce college costs
(Bailey, Hughes, & Karp, 2002; McGee, 2016). DC education programs—delivered through
partnerships between high schools and postsecondary institutions—offer high school students the
opportunity to take college-level courses that simultaneously award them college and high school
credit (Bragg & Kim, 2004; THECB, 2011). Through these partnerships, some DC high school
students can earn college credits up to an associate degree at little to no cost with the aid of
public subsidies. Recent evidence shows that DC education has become a staple in high schools
nationwide, with more than four-fifths of high schools nationally providing a college-level
course as DC during the 2010-2011 school year (Thomas, Marken, & Gray, 2013).

The appeal of DC education programs is premised on the assumption that they offer tangible
benefits to a wide array of stakeholders (Bailey et al, 2002; Bailey & Karp, 2003; Mokher &
McLendon, 2009; Orr, 1998; Orr, 1999). DC education is thought to provide rigorous college-
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level coursework to high school students, motivating them to commit to college at an earlier age,
and lowering their college attendance costs by reducing time to degree. Setting student benefits
aside, DC education programs also are thought to help bridge the gap between postsecondary
expectations and high school practices—improving alignment in curriculum, teaching, and
advising between both education systems and generating revenue for both high schools and
colleges in support of such efforts. Finally, DC programs are presumed to accelerate economic
growth by increasing the overall education level of the population at an earlier age.

However, recently, some policymakers and members of the public have become sharply critical
of DC education programs, claiming that their benefits have been oversold to stakeholders.
While these concerns are not new (Mokher & McLendon, 2009), they have been magnified as
DC education programs have become more popular and evolved to meet the changing demands
and needs of their beneficiaries. The principal concern is that DC courses may lack academic
rigor and that, as a result, may not be equivalent to college-level courses. Critics argue that this is
because high school students simultaneously receive both college and high school credit for DC
courses; as a result, such critics speculate that practitioners may dilute curriculum and standards
to ensure that students earn college credit but also graduate from high school (Johnstone & Del
Genio, 2001; Karp et al, 2004). Others have emphasized that DC opportunities are expanding in
high schools serving affluent student populations who would have enrolled in college even
without enrolling in DC courses, and that traditionally underserved students have limited access
to DC education because they either cannot meet eligibility standards or because they have to
pay tuition and fees to take DC courses (Hoffman, 2005; Hu, 2010; Karp, Calcagno, Hughes,
Jeong, & Bailey, 2008). In addition, the fact that many states allocate formula funding to both
high schools and colleges to administer DC programs has also raised concerns that these
programs may be inefficiently using public resources. Students and their parents in particular
also have recently articulated serious reservations that some postsecondary institutions do not
grant credit for DC courses (Gewertz, 2016; McGee, 2016). This issue has caught the attention of
legislators and the popular press as more students share their stories of being unable to apply
their DC courses toward their college degree, despite being under the assumption that they could.

Objectives and Approach

Although DC education programs have been implemented by U.S. institutions for more than 50
years (McMannon, 2000), there is surprisingly little research that provides practical, evidence-
based guidance for policymakers on how to structure, target, and scale DC education programs to
ensure that these programs benefit students and are a cost effective use of public resources
(Bailey, Hughes, & Karp, 2003; Hoffman, 2012; Orr, 2002). This study, conducted by the
RAND Corporation (RAND), in collaboration with the Texas Higher Education Coordinating
Board (THECB) and Gibson Consulting Group (Gibson), seeks to address this research need by
examining DC education programs in Texas, a state that has witnessed 650 percent growth in the
number of high school students enrolling in DC education programs since 2000, according to
data collected by the THECB. This unprecedented growth is the result partly of legislative action
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and partly of a concerted effort among high schools and colleges to offer students a greater
number of opportunities to earn college credit before they graduate from high school. The
overarching study goal of this research is to inform policymakers and stakeholders whether DC
education programs need to be reformed and, if so, how to reform them to better support students
in Texas through appropriate stewardship of public resources, in turn helping Texas to reach the
goals of 60x30TX, the state’s strategic plan for higher education. The study also aims to offer
insights on how other states might develop effective and efficient DC education programs and
contributes to prior academic scholarship on DC education.

This interim report presents findings from the first phase of this study, which builds on and
extends previous research on DC education in Texas (Appleby et al., 2011; Friedman et al.,
2011; Berger, Tuck-Bicacki, Garet, Knudson, & Hoshen, 2014; Eklund, 2009; THECB, 2011).
Designed to provide timely information on DC education programs to state lawmakers during the
85th Texas Regular Legislative Session, this report answers four specific research questions,
which collectively provide Texas policymakers and stakeholders with a needed initial
perspective on the accessibility, diversity, quality and efficiency of DC education programs.

e What institutional policies and practices shape how institutions advise DC students, teach
DC courses, and determine student eligibility for DC courses?

e How have DC participation rates among different student groups and DC course delivery
changed over time?

e What are the academic outcomes of high school students who took DC courses versus
those who did not?

e To what extent did high school students who took DC courses complete college more
efficiently than students who never took DC courses?

In addition, this interim report proposes areas of DC education to investigate in the second phase
of the study.

To answer these four research questions, we used both qualitative and quantitative research
methods. Specifically, we conducted semi-structured interviews with DC administrators who
oversee and manage DC education programs at 15 purposely selected community colleges across
Texas to answer the first research question. We also drew on student-level administrative records
collected annually by the THECB and the Texas Education Agency (TEA) to descriptively
investigate the second, third, and fourth research questions.

Limitations

It is important to note several limitations in this research that impact our conclusions. First, the
quantitative analyses presented here examine DC student participation and performance using
data collected before Texas lawmakers passed legislation that reduced grade-level and semester-
credit-hour (SCH) restrictions on DC participation in 2015. Moreover, the analysis is descriptive
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in nature and does not provide insight into the causal impact of DC programs on student
outcomes. We intend to update the quantitative findings once the THECB certifies and releases
administrative data for the 2015-2016 fiscal year, and we propose to conduct more rigorous
quasi-experimental analyses of the impact of DC on student outcomes in the second phase of the
study.

Second, the qualitative analysis is limited in a number of ways. First, we sampled only 15
community colleges that deliver DC education. As a result, our qualitative findings do not
describe every institutional policy and practice in place that affects how DC education is
administered across all higher education institutions (HEIs). Moreover, the information that we
did gather was self-reported and, thus, could not be verified. The DC administrators we
interviewed were knowledgeable about institutional policies that determine student eligibility for
DC courses and faculty eligibility to teach DC courses; however, they had limited familiarity
about the institutional policies that affect instruction and support services that DC students
receive. Therefore, we were able to glean only limited information about the nature of instruction
and advising for students in DC courses. Finally, the qualitative findings are based on interviews
with one stakeholder group among many, and it is likely that other groups, such as high school
administrators or counselors, DC instructors, or students, may have different perspectives. We
propose to collect information from a wider variety of stakeholders to provide a broader picture
of perspectives on DC education programs in the second phase of the study.

How DC Education is Defined

It is important to note up front that there is no consensus in the literature or among states on how
to define DC education. “DC education” frequently is used interchangeably with “concurrent
enrollment” or “dual enrollment” programs, even though some researchers, organizations, and
policymakers have defined these terms differently. For example, Adam Lowe (2010) from the
National Alliance of Concurrent Enrollment Partnerships (NACEP), a professional organization
that facilitates partnerships between secondary and postsecondary education institutions to
promote seamless education, referred to dual enrollment and DC education programs as one and
the same, but considered concurrent enrollment programs a different approach. However,
Barnett, Gardner, and Bragg (2004) and others clearly distinguish between DC and dual
enrollment programs, citing that DC education is designed to give students high school and
college credit for successfully completing college-level coursework, whereas dual enrollment
allows students to concurrently enroll in high school and college coursework but does not
guarantee them high school credit for postsecondary coursework.

The lack of consensus on the definition of DC presents a problem for researchers in that it has
made it difficult to draw definite conclusions about DC education programs, both in terms of the
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magnitude and growth of these programs, and also in terms of identifying such programs’
strengths and weaknesses and their potential opportunities and limitations.

For the sake of clarity, we adopt the formal definition of DC education provided by Texas
policymakers in state guidelines. The Texas Administrative Code (TAC), Title 19, Part I,
Chapter 4, Subchapter D, Rule 4.83 describes DC education as “a process by which a high
school student enrolls in a college course and receives simultaneous academic credit for the
course from both the college and the high school.” Within that definition, we characterize
academic DC courses as those that deliver content that is academic in nature, and career and
technical (CTE) DC courses as those that develop workforce skills. We also adopt the definition
of Early College High Schools (ECHS) provided by the Texas Education Agency, which labels
ECHS as high schools which offer DC courses that could lead to either an associate degree or at
least 60 credit hours toward a baccalaureate degree for ninth-, tenth-, eleventh-, and twelfth-
grade students at risk of dropping out of high school.

Throughout this report, we restrict our attention specifically to reports and analyses of DC
education programs as we define them, and we note areas where research is lacking to highlight
where our knowledge continues to be limited.

Organization of This Document

This report is divided into three main sections. The first section—chapters 2 and 3—describes
the basic landscape of DC education in the United States and in Texas, including growth in DC
education participation and programming, access to DC courses, delivery of DC education
programs, regulatory policies on DC education, and evidence on the impact of DC education on
measures of achievement and efficiency. The intended goal here is to provide background and
the context for the results of our research.

The second section of this report presents our findings from the qualitative and quantitative
studies—chapters 4 and 5, respectively. Chapter 4 explores institutional policies that affect how
HEIs teach DC courses, advise DC students, and determine student eligibility for DC courses.
Chapter 5 examines the incidence of course retaking among DC students, charts DC enrollment
and performance trends among high school graduates, and examines how the delivery of DC
programs has changed over time.

In Chapter 6, we conclude the report and provide a roadmap for aspects of DC we will
investigate in the second phase of the study.



DRAFT INTERIM REPORT

2. Dual Credit Education in the United States

In this chapter, we provide some context on DC education in the United States. We start by
examining the history of DC education, followed by discussing the evidence that shows the
impact DC education programs have had.

History of DC Education in the U.S.

Higher education institutions (HEIs) have implemented DC programs for more than 50 years
(Bailey, Hughes, & Karp, 2002; Mokher & McClendon, 2006), and DC was first legislated into
state policy in California during the mid-1970s (Mokher & McClendon, 2006). Today, only
three states—New York, New Hampshire, and Alaska—have not adopted formal policy on DC
education (Education Commission of the States, 2016).

Although the vast majority of states acknowledge DC education as a credit-based transition
program, state laws and rules governing DC education vary widely. In their report examining the
regulation of DC education programs, Karp and colleagues (2004) found differences with respect
to how states determine eligibility for DC courses, as well as with how they structure and fund
DC instruction and support services. This variation in state policy is rooted in how states seek to
ensure and maintain the rigor of DC education programs and in their vision of what DC
education should accomplish (Karp et al., 2004). In addition, in areas of DC education where
institutional discretion exists, how DC education is administered in high schools across the
country can also be shaped by the organizational structure and the capacity of partnering
institutions (Honig, 2006).

Growth and the Evolving Nature of DC Education Programs

Although DC education has functioned to help students transition credits from high school to
college, its goals and architecture have changed over time. Originally conceived as a way to
stave off “senioritis” and provide a challenging learning environment to affluent, gifted high
school students (Bailey & Karp, 2003; Bailey, Hughes, & Karp, 2002; McMannon, 2000), many
DC education programs are now designed to support a broader base of high school students with
diverse demographic backgrounds and varying degrees of intellectual and emotional maturity for
college-level coursework (Bailey et al., 2002). This shift in DC education has been motivated by
two key factors: (1) a large body of evidence showing that rigorous academic preparation
combined with increased awareness of college expectations strongly predicts postsecondary
success (Karp et al., 2004), and (2) the overall diversification of the high school student
population in the United States (Maxwell, 2014; Western Interstate Commission for Higher
Education, 2016). ECHSs, which typically deliver DC courses to at-risk high school students
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starting in the 9th grade, in particular, have embraced the potentially transformative role of DC
education to boost success for traditionally underserved student populations.

The potential to eliminate the divide between secondary and postsecondary education policies,
practices, and expectations has helped to popularize DC education across states and HEIs. In the
latest comprehensive study of DC education in the United States, commissioned by the National
Center for Education Statistics (NCES), Thomas and colleagues (2013) found that students in
public high schools enrolled in more than two million DC courses during the 2010-2011
academic year, a two-thirds increase over the 2002—-2003 academic year (Waits, Setzer, & Lewis,
2005). Many of these courses were taken by low-income students and students of color, who
have gained access to DC education through ECHSs. Jobs for the Future (n.d.) reported that they
have launched more than 280 early college high schools, which serve 80,000 students in 31
states across the U.S since 2000. Because existing surveys on the prevalence of DC education in
the United States have focused on high schools rather than high school students as the unit of
analysis, it is still difficult to decipher precisely how many students participate in DC education
programs, how many college credits students are earning through these programs, and how both
of these numbers have changed since DC education was first delivered.

Research focused on DC education in specific states, however, provides some insights. For
example, a recent analysis by the THECB demonstrates that Texas has witnessed a 650 percent
increase in the number of students accessing DC education since 2000, and the number of
students taking DC courses continues to increase, particularly among high school freshman and
sophomores since state lawmakers have made eligibility less restrictive. Similarly, the Idaho
State Board of Education reported that from 2008 to 2015, the number of students taking a DC
course increased nearly 200 percent from 5,000 to almost 15,000 and also noted that the number
of credits earned has grown almost 200 percent from 30,000 to nearly 90,000 (Idaho State Board
of Education, 2016). While these two examples are illustrative of enrollment growth in DC
education, we nevertheless have a patchwork understanding of the extent to which high school
students are participating in DC education nationwide, a problem echoed by researchers in prior
reports (Bailey & Karp, 2003; Bailey et al., 2002).

Access to DC Education

Although many states, HEIs, and school districts have engaged in concerted efforts to make DC
education more inclusive of a wider variety of students, there is evidence that suggests that
access to DC education programs is not equally distributed among all high school students
(Bragg, Kim, & Barnet, 2006). In their survey, Thomas and colleagues (2013) found that public
high schools with a smaller percentage of students of color and those located in rural areas were
more likely to offer DC courses compared to high schools that did not exhibit these
characteristics. Other researchers, studying DC in the United States and in specific states
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including Texas, have found similar results (Friedman et al., 2011; Pretlow & Wathington, 2013;
Taylor & Lichtenberger, 2013; Waits et al., 2005), despite the fact that 29 states reported
implementing policies aimed at increasing diversity within DC programs within the last decade
(Bragg, Kim, & Barnet, 2000).

There are several reasons students in certain high schools may have lower access to DC
education programs. Many states and HEIs mandate that DC partnerships limit admission to DC
programs to students who can demonstrate some level of academic proficiency or an aptitude or
skill that qualifies them for more advanced coursework as a way to ensure their success (Hughes,
2012). In fact, establishing eligibility for DC courses is a feature that is addressed most often by
state policy (Karp et al., 2004). Thomas and colleagues (2013) found that among high schools
with students enrolled in DC education almost two-thirds reported that they had established
requirements to access DC courses.

Another reason entry to DC courses may be limited may be related to the capacity of high
schools to offer students other opportunities to earn college credit, such as through Advanced
Placement (AP) courses, or International Baccalaureate (IB) programs. The College Board
(2014) reported that many states have attempted to close participation gaps in Advanced
Placement (AP) courses by race and ethnicity, which is the result of the district- and school-level
efforts to enroll more Latinos, African-Americans, and poor students into AP coursework (Rich,
2013). By contrast, rural high schools often are unable to offer more advanced academic courses
to students because of resource constraints (Kena et al., 2016), which might incentivize them to
partner with an HEI to deliver college-level courses through DC education online platforms
instead of offering AP courses.

Delivery of DC Education

Today, DC education programs can be categorized into a wide range of different models and
approaches, not just in terms of their modality (taught online, face-to-face, hybrid) but also in
terms of their location (on a college campus or high school campus), their course content
(academic or vocational), instructor of record (high school faculty or college faculty), and class
composition (only high school students or a mix of high school and college students) (Andrews,
2000; Bailey & Karp, 2003). DC programs also differ along the age at which students can enroll,
and in the number of college-level credits students earn from DC courses (Karp et al., 2004).
The variation in DC programming stems from flexibility that states grant HEIs and partnering
districts and their schools to structure DC instruction and support to accommodate local needs
and circumstances and ensure quality and rigor. As Karp and her coauthors (2004) suggest,
although policymakers have expressed the most concern about ensuring that only qualified
students are allowed access to DC education programs, they are generally less concerned about
promoting a single model to deliver DC education. With regard to research on DC education, the
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topic of delivery is one of the least explored. We still do not know how prevalent various models
and approaches are in the delivery of DC education, nor what is the right mix of models and
approaches to ensure that different students benefit from DC education.

Funding

States vary in how they allocate funding for delivering DC courses. Karp and her coauthors
(2004) found that 38 states had enacted legislation on tuition policies for DC education. Some of
these states, like North Carolina, exempt high school students from paying tuition and fees
associated with DC courses, while other states give discretion to high schools and colleges in DC
partnerships to determine if they will place the financial burden of administering DC courses and
support services on students and their families. Still other states provide financial assistance to
students to cover the cost of taking a DC course.

Evidence on the Impact of DC Education Programs

Although there is still a limited base of research on DC education, most studies show that it
improves a wide range of student academic outcomes (Appleby et al., 2011; Eklund, 2009; Karp
et al., 2008). However, most of these studies suffer from several shortcomings, making it
difficult to determine the extent to which DC programs actually bolster academic achievement
and efficiently use finite public resources.

One of the key underlying problems is that most of the research has been qualitative or
correlational (Karp et al., 2008; Pretlow & Wathington, 2014). These studies do not
systematically control for the full array of differences (i.e., previous academic performance,
race/ethnicity, motivation) that exist between students who enroll and do not enroll in DC
coursework (Bailey & Karp, 2004). This is problematic because students who gain access to DC
courses typically self-select, or are placed into those courses because they demonstrate above-
average proficiency in math, reading, or writing, or have unique aptitudes or talents that qualify
them to take a college course. These same students may also exhibit other qualities that make
them different from students who did not take DC courses. Without taking those pre-existing
characteristics into account, it is impossible to disentangle whether DC programs improve
achievement or whether the personal and academic traits that students bring into these programs
are the reason why DC education has been found to be effective. An important question
policymakers should ask is whether investing in DC education is worthwhile if it is cost-neutral
but supports students who probably would have gone to college in its absence.

Though several scholars recognized this methodological limitation in the research a decade ago
(Bailey et al., 2002; Bailey & Karp, 2004; Chatman & Smith, 1998), very few studies since then
have adequately addressed it. The exceptions include two studies that use lottery assignments of
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students to early college high schools to estimate the causal impact of the early college model, an
exemplar of a DC education approach. These studies have found positive results on short term
outcomes. For example, using data on 1,651 students who were randomized into 12 early
colleges in North Carolina, Edmunds and colleagues (2016) found that early college high school
students graduated from high schools, enrolled in college, and earned a college credential at
higher rates than their counterparts. Berger, Turn-Bicakci, Garet, and Hoshen (2014) found
similar results in their longitudinal experimental study on 10 early college high schools across
five states, which included two high schools located in Texas that we will discuss in greater
detail later in this report. While these are just two studies, they provide the most convincing
evidence that the early college intervention model increases short- and long-term student
success. The scant causal evidence on the impact of DC programs in non-early college high
school settings may be related to how students gain admission into these programs, which is
typically nonrandomized and based just on a student’s academic qualifications. Because of the
distinction, measuring the causal impact of DC programs likely requires the use of quasi-
experimental methods.

Another fundamental problem is that most evaluations of DC programs do not examine measures
of efficiency, such as SCH or time to degree, as outcomes of interest. The overwhelming
majority of impact studies focus almost exclusively on measures of achievement (i.e., college
enrollment, persistence, credit accumulation, college credential attainment) or perceptions of the
quality from a student perspective (Berger et al., 2014; Edmunds et al., 2016; Karp et al., 2008;
Marshall & Andrews, 2000). While these outcomes are important, they are inadequate in helping
policymakers and institutional leaders assess whether these programs produce savings for
taxpayers and students and reduce a students’ time to degree—two benefits lauded by advocates
of DC programs. Amid concerns about the transferability of credits earned through DC programs
to degree programs and reduced state investment in postsecondary education, outcomes like
credits to degree, time to degree, and course-retake rates are particularly consequential to
examine’.

Finally, there has been a tendency among researchers to gloss over the different ways in which
DC programs are implemented when examining impacts. Research has broadly documented that
HEIs and partnering districts and high schools deliver DC instruction and supports using a
variety of approaches and models, which often are shaped by their goals for DC education, their
organizational capacities and relationships, and the background and needs of their students.
Ultimately, one approach for delivering DC education, whether it be teaching DC courses on a
college campus or using high school counselors to provide college advising, may be effective for
one group of students but ineffective for another; however, it is unclear from the research base

7 Since DC students must transfer credits earned as DC to gain credit when they enroll as full-time college students,
there is concern that students may suffer from transfer credit loss similar to that suffered by other transfer
students. However, there is also concern that some institutions may be less willing to accept credits earned
through DC than they would be willing to accept credits earned through a college-credit only course.

10
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how to decipher which groups. Given the increasing diversity of the student population and the
wide variation of DC delivery approaches, determining which programs may be more effective
than others for particular student subgroups would help policymakers and educational leaders
shape DC education reform.

11
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3. Dual Credit Education in Texas

In 1995, the Texas legislature passed HB 1336, which first recognized DC education as an
intervention used to help high school students transition into college. In this chapter, we provide
context on DC education in Texas, starting with an examination of the expansion of DC
participation and programs in Texas over time, the diversification of the DC student population
in Texas, legislative action expanding DC education in the state, the regulatory framework for
DC education in the state, and prior research on DC education in Texas.

Expansion of DC Participation and Programs in Texas

Since 2000, Texas has witnessed an exponential growth in the number of students enrolling in
DC courses. According to data gathered by the Texas Higher Education Coordinating Board, the
number of high school students taking college-level courses through DC programs at public
higher education institutions rose from 17,795 to 133,342 between the fall 2000 and fall 2015
semesters, an increase of roughly 650 percent. Some of that growth can be attributed directly to
ECHS:s. During the 2014-2015 school year, 35,375 students were enrolled in an ECHS, up from
23,390 the year before (Legislative Budget Board, 2016). In the fall of 2015, DC students made
up almost 10 percent of all postsecondary education students in the state.

The number of HEIs who provide DC offerings also has increased in Texas. At the beginning of
the last academic year, 96 of 105 HEIs delivered at least one DC course, up from 61 in the fall of
2000. Community colleges have had steady representation in the DC education market (75
percent), with public four-year institutions making up just under 20 percent of all public HEIs
delivering college-level coursework for DC.

It is important to note that although community colleges represent three-fourths of HEIs
delivering DC education that does not mean that these institutions are teaching three-fourths of
all DC students. In 2015, 126,000 high school students took a DC course from a public two-year
institution compared to 7,500 high school students who took a DC course from a public four-year
institution. Most of the growth in DC enrollment between 2000 and 2015 (95 percent) can be
attributed directly to increases in DC course seats at public two-year colleges.

Diversification of the DC Student Population

As a result of the changing demographic make-up of Texas, students enrolling in DC programs
in the state have also become more ethnically and racially diverse. In the fall of 2014, for the first
time in history, Latino students made up the plurality of DC students, holding just over 42
percent of the DC seats at public higher education institutions in the state. In the following year,
this proportion increased to 44 percent. These changes come at a time when the share of non-
Hispanic white students in DC programs continues to drop. In the fall of 2000, non-Hispanic

12
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whites represented 71 percent of all DC students, whereas in the fall of 2015, they accounted for
just 38 percent of them.

Changes in the ethnic and racial distribution of the DC student population may be driven in part
by the ethnic and racial diversification of the state’s overall student population (Murdock et al.,
2014). Recent evidence from the Texas Education Agency (2016) shows that Hispanics now
account for more than 52 percent of all students in Texas public schools, 12 percentage points
higher than in 2000 (TEA, 2000). By comparison, the share of students identified as white
attending public school has been steadily declining and now constitutes a little more than 28
percent of the public school population (TEA, 2016). While African American, Asian, and
multiracial students represent small shares of all public school students, their enrollment
numbers have also increased since 2015 (TEA, 2016). These trends are unlikely to change any
time soon, as white students decrease their enrollment in Texas public schools (TEA, 2016), and
as whites, in general, experience a sharp fall in birthrates (Pew Research Center, 2016).

Legislative Action Expanding DC Education

Since DC education was first recognized by the Texas legislature in 1995, Texas policymakers
have enacted several laws that have incentivized HEIs and school districts to initiate and sustain
DC partnerships, support student enrollment in DC programs, and require student demonstration
of academic proficiency to take DC courses. For example, in 2003, the Texas legislature enacted
HB 415, which allowed both high schools and colleges to receive funding for providing DC
instruction. Two years later, Texas lawmakers successfully passed HB 1, requiring all school
districts to offer students the chance to earn a minimum of 12 college credits through AP, IB, or
DC. That same bill called for the development of College and Career Readiness standards that
eventually would be linked to rules determining eligibility for DC courses in state statue.®

Most recently, Texas relaxed state-level requirements limiting entry into DC courses. During the
84th legislative session in 2015, the Texas legislature passed HB 505, which prohibits the state
from restricting DC education to just eleventh- and twelfth-grade students and the number of DC
courses or SCHs a student may take within a semester or academic year or while enrolled in high
school. Supporters of HB 505 successfully argued that making access to DC courses less
restrictive would allow students to earn a postsecondary degree faster and in a less costly way
(Texas Community College Teachers Association, 2015). In the same legislative session, Texas
lawmakers also repealed a section in Texas Education Code 130.008 that required HEIs to
deliver DC education programs to high schools in their local service areas. Now, Texas public
HEIs can team with any school district, and vice versa, within the state to provide DC offerings.

8 The TEA provides a complete list of legislative measures shaping dual-credit education policy in Texas up until
2009 here: http://tea.texas.gov/WorkArea/DownloadAsset.aspx?1d=2147495760
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Regulatory Framework for DC Education in Texas

State statute establishes minimum quality standards for the administration of DC education in
public and private high schools. Yet it also provides substantial freedom and discretion to HEIs
to adopt additional standards of their own to ensure that high school students benefit from DC
education programming. In this section, we describe the framework that governs DC education
and ECHSs and identify the quality controls available to ensure and improve the quality of DC
instruction and support services.

DC partnership agreements and ECHS designation

Partnership agreements between HEIs and one or more school districts or private secondary
schools to deliver DC education are developed independent of government oversight but are
required by state rule to define how they will administer DC instruction and support services.
Each agreement must address the following nine elements: (1) eligible courses, (2) student
eligibility, (3) location of class, (4) student class composition, (5) faculty selection, supervision,
and evaluation, (6) course curriculum, instruction, and grading, (7) academic policies and student
support services, (8) transcripting of credit, and (9) funding.’ These agreements, commonly
referred to as a Memorandum of Understanding (MOU), must be approved by a governing body
or designated authorities of both partnering educational institutions before any DC courses can
be delivered.

Because the state does not mandate uniformity across DC partnership agreements, HEIs and
school district partners can customize these arrangements according to their needs and
circumstances. A THECB analysis (2011) showed that there was considerable variation in how
HEIs and school districts set up DC partnerships, noting that variance in the location of
instruction, instructor of record, student financing, and institutional financing were the most
common differences across agreements.

However, establishing an ECHS to deliver DC courses does receive greater state scrutiny than
setting up a DC partnership agreement. School districts interested in operating an ECHS must
partner with an HEI to submit an application to the Texas Education Agency for review and
approval. State statute requires that an ECHS must offer quality assurances to deliver DC
education to at-risk high school students. School districts must renew their ECHS designation
annually.

Course eligibility and access

Although the state cannot restrict the number of courses a student can take for DC, it does limit
the types of DC courses that HEIs can claim for state funding. Courses delivered for DC by
public two-year institutions must either be identified as college-level academic courses in the
Lower Division Academic Course Guide Manual (ACGM) or as college-level workforce

9 Texas Administrative Code 4.84
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education courses in the Workforce Education Course Manual (WECM). Courses delivered for
DC by public universities must be identified in the university’s approved undergraduate courses
inventory. State statute also prohibits public HEIs from delivering developmental education as
DC courses. HEIs have the authority to narrow the range and number of DC courses they allow
high school students to take. HEIs are not obligated by law to deliver academic or career and
technical DC education in partnering high schools, and high schools are not required to offer
students opportunities to take DC coursework.

Student eligibility and access

Texas Administrative Code 4.85 establishes minimum requirements that determine which high
school students are eligible to enroll in DC courses but also grants HEIs considerable latitude
over imposing other additional criteria that may limit student access to DC courses.
Consequently, state rule does not guarantee high school students access to DC courses, even if
they meet the minimum state eligibility standards for DC education.

To qualify for a DC course, high school students must meet state requirements for college
readiness or DC eligibility. High school students can demonstrate college readiness by obtaining
a minimum passing score on the Texas Success Initiative Assessment (TSIA) or by qualifying
for an exemption from taking the TSIA. These exemptions include obtaining a minimum
composite or subject specific score on the ACT, SAT, or the State of Texas Assessments of
Academic Readiness (STAAR) End-of Course (EOC) Exams in Algebra II and English III,
showing proof that they have successfully completed a college-level course, or declaring
nondegree seeking status, among others.

High school students can also enroll in a DC course if they meet DC eligibility standards. These
standards do not require high school students to demonstrate college readiness through the TSIA
or other alternative tests, but they do mandate them to exhibit some level of academic
proficiency in reading, writing, or math. Some of the tests used to assess readiness for DC
courses are ones that high school students can take before they reach the eleventh- and twelfth-
grade year of high school and include the PSAT, PLAN, and the STAAR EOC in Algebra I and
English II, courses typically offered in the first two years of high school. In this sense, DC
eligibility standards are less rigorous than college readiness standards because they test a
student’s level of academic proficiency in content areas that are taught in earlier high school
grades. DC standards also offer high school students an opportunity to participate in DC
coursework if they have not yet enrolled in courses that allow them to take college-ready
STAAR EOCs, or in grades when the SAT or the ACT is typically administered.

College readiness and DC eligibility standards apply only to students interested in enrolling in
academic DC courses or career and technical DC courses that lead to a Level 2 certificate or an
applied associate degree. According to state rule, high school students have to test at college
readiness or meet DC eligibility standards only for courses with such requirements. High school
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students in pursuit of courses leading to a Level 1 certificate are not subject to college readiness
or DC eligibility standards. '

Although state rules set minimum eligibility standards for DC education, they also give HEIs
considerable discretion to tighten these standards. While the Texas Administrative Code does not
explicitly specify the criteria HEIs can use to restrict access, it asserts that additional
requirements that HEIs impose must not conflict with the established rules set in state statute. As
such, HEIs can impose stricter academic DC eligibility guidelines by placing a college readiness
prerequisite on a college-level course that counts as DC, requiring students to demonstrate a
minimum GPA, or mandating that DC courses be taken at a certain grade level.

Although ECHS target students who are least likely to enroll in college, all high school students
are eligible to participate (LBB, 2016). Unlike regular DC students, Texas Administrative Code
4.155 requires students enrolled in ECHSs to be administered a Board-approved instrument for
the purposes of assessing college readiness using the Texas Success Initiative (TSI). In other
words, ECHS students must meet college readiness standards, not just DC eligibility, in order to
participate in DC education. ECHS students are not required to demonstrate college readiness
prior to enrolling.

Faculty selection and evaluation

Texas draws on The Southern Association of Colleges and Schools Commission on Colleges
(SACSCOC) standards to determine how HEIs should select faculty to teach both academic and
CTE DC courses. For academic DC courses, the SACSCOC requires DC instructors to have at a
minimum a master’s degree in the academic discipline being taught or a master’s degree with 18
graduate credit hours in the academic discipline or subject being taught. For CTE DC courses,
the standards are lower and mandate that instructors have a bachelor’s degree in the subject or an
associate degree and demonstrated competencies in the teaching discipline. HEIs can, however,
establish institutional policies that go beyond those standards to select DC instructors.

Because SACSCOC does not stipulate that HEIs must select faculty who teach college-level
courses on the main college campus as DC instructors, HEIs can hire high school teachers to
provide DC instruction, as long as such teachers meet the minimum credential guidelines and
follow departmental and institutional rules on required academic credentials. In addition,
SACSCOC mandates that HEIs supervise and evaluate DC instructors using the same methods
they use for faculty at the main college campus. College faculty who teach DC courses do not
need to obtain a teaching certificate through the State Board for Educator Certification, which
governs the standards of the K-12 teaching profession in Texas.

Instructional and support services

10°A Level 2 certificates consists of at least 30 but no more than 51 SCHs; Level 1 certificate consists of at least 15
and no more than 42 SCHs http://www.thecb.state.tx.us/reports/PDF/1316.PDF
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To receive accreditation, HEIs are required by SACSCOC to ensure that a DC course and the
corresponding course offered on the main college campus are equivalent with regard to the
curriculum, materials, instruction, and methods used to assess student performance. The same
requirements apply to DC support services. These standards do not provide HEIs with explicit
guidelines on how to demonstrate equivalency for each domain. Consequently, HEIs have
considerable leeway to determine and demonstrate what constitutes comparable instructional and
support services.

Delivery

HEIs and partnering districts and schools have full autonomy over the delivery of DC
instruction. HEIs have discretion to teach DC courses using face-to-face, online, hybrid
instructional modalities, college faculty or high school teachers, on a high school or college
campus, or to only DC students or to a mix of DC and college credit-only students. State rule
allows high school students who are not earning college credit to take a DC course alongside DC
students if: (1) the course is required for completion under the State Board of Education High
School Program graduation requirements, (2) the high school credit-only students are AP
students, or (3) if the course is CTE, and the high school-credit only students are earning
articulated college credit.

Funding

State law allocates funding to both school districts and colleges for administering DC education.
School districts receive state resources based on the average daily attendance of high school
students who take DC courses, and community colleges receive funding for the number of
contact hours of instruction they deliver to DC students. For public four-year institutions,
funding is based on the number of SCHs delivered to DC students.!! Texas funds DC courses at
the same rate as college credit-only courses for both two- and four-year institutions. State law
also grants full discretion to HEIs to determine their respective DC policies on tuition and fees.
However, by law, HEIs cannot require students enrolled in ECHS to finance any of their DC
courses.

Prior Research on DC Education in Texas

Within the past decade, researchers have devoted more attention to DC education in Texas, but
as is true with national and other state reports, data on DC instruction, support services, and
delivery is still relatively scarce in Texas. Much of the discussion about DC education in Texas
is descriptive and has centered mostly on charting trends and patterns in access, enrollment, and
delivery of academic versus CTE DC courses administered to public high school students

' A contact hour is a measure that represents an hour of scheduled instruction given to students. A SCH is normally
granted for satisfactory completion of one 50-minute session (contact hour) of classroom instruction per week for a
semester of not fewer than 15 weeks.
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(Appleby et al., 2011; Eklund, 2009; Friedman et al., 2011; THECB, 2011). A positive
characteristic of all these studies is that they use data on the entire universe of public high school
students in Texas, rather than a limited sample, which is a common feature of studies based on
randomized experiments. Nevertheless, these data are out of date, with most stemming from the
mid- 2000s; consequently, they do not reflect recent DC trends and patterns.

Perhaps the most salient finding from this descriptive research is that, despite enormous growth
in the number of students enrolling in DC education, student access to DC courses has not been
equally distributed. For example, while Eklund (2009) and THECB (2011) discovered that more
low-income students and students of color have matriculated in DC education over the years,
Appleby et al. (2011) and Friedman et al. (2011) found that these student groups were
nevertheless still underrepresented in DC courses relative to affluent and white students. This
research also shows that rural students had greater access to DC education than urban students
(Eklund, 2009; Appleby et al., 2011)—a result that comports with conclusions made by other
researchers using data collected at the national level and from other states (Pretlow &
Wathington; Taylor & Lichtenberger, 2013; Thomas et al., 2013; Waits et al., 2005).!? Also,
Eklund (2009), Appleby and colleagues (2011), and Friedman and colleagues (2011) found that
compared with their counterparts, males, African Americans, Hispanics, and economically
disadvantaged students were more likely to enroll in CTE than in academic DC education.
Friedman and colleagues (2011) also found that schools with lower DC enrollments were those
with higher proportions of African American and limited English proficient students, and with
fewer AP and IB tests taken.

Like most evaluation research on DC education, the findings from Texas also demonstrate that
students respond positively to the opportunity to earn high school and college credit
simultaneously for courses before graduating from high school. Yet this research also suffers
from the same limitations that have plagued other impact studies in that they do not control for
factors that potentially could bias estimates. Only Berger and colleagues (2014) have rigorously
tested the effects of early college high schools on student outcomes in college by conducting a
lottery-based randomized experiment in five states, Texas being one. In their study, they find that
being admitted into an ECHS positively impacts a student’s decision to earn a bachelor’s degree
after high school. However, early college high school students were just as likely to enroll in
college after high school as students who were randomized out of the lottery. While their study is
an important contribution to research on DC programes, it is limited in that it examined a very
select number of short-term student achievement outcomes, followed students longitudinally for
a very short period of time (at most seven years after the start of high school) and is based on a
relatively small sample of students in 10 ECHSs, two of which are located in Texas.

12 In their report, Friedman and colleagues (2011) found that public schools located in rural areas in Texas had lower
enrollments in DC education. Because it is unclear how these authors identified rural schools, it is difficult to
determine why this finding contradicts what Eklund (2009) and Appleby and co-authors (2011) found.
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Given the current political focus on DC education, we need to update previous conclusions about
DC education in Texas with more recent data and extend this research to examine the extent to
which HEIs are changing how they deliver DC instruction and supports; how DC students are
transferring earned college credits and graduating on time; and how DC programs, in and of
themselves, positively affect student success in postsecondary education.

With this national and Texas context in place, we turn in the next two chapters to our qualitative
and quantitative findings.
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4. Qualitative Findings: Institutional Policies and Practices
Shaping the Implementation of Dual Credit Education

In this chapter, we present the findings from qualitative interviews of DC administrators at Texas
community colleges. These interviews specifically explored institutional policies and practices
that affected how institutions determine student eligibility for DC courses, advise DC students,
and teach DC courses. Interviews also examined the perceived benefits and challenges of
delivering courses for DC in the current policy environment from the perspective of DC-
delivering HEIs. The following four subquestions guided this qualitative component:

1. How do HEIs determine high school students’ eligibility for courses that are available for
DC?

2. How do HEIs support high school partners and advise students taking courses for DC?

How do HEIs deliver and teach courses offered for DC?

4. What do HEISs regard as the greatest benefits and challenges of offering and delivering
courses for DC to high school students?

[98)

The remainder of this chapter is divided into the approach we used to answer these four
subquestions and the findings for each one.

Approach

Selection criteria and sampled institutions

To provide a description of institutional policies and practices governing the delivery of DC
education, particularly across multiple delivery modalities, we sampled 15 community colleges
that varied in the way and the contexts where they delivered DC education.!*> We purposively
selected these HEIs based on six criteria: (1) size of the DC education programs—
operationalized as the number of partnering districts and schools during the 2014-2015 academic
year (AY) and the number of DC SCHs delivered, wherein SCH is defined as the number of
contact hours per week delivered for a given course over a semester; (2) type of DC education
delivered (academic versus CTE); (3) approach to delivering DC courses (location of course
delivery, mode of instruction, faculty delivering instruction, early college high school
designation); (4) growth of DC partnerships over time; (5) location of partnering high school
(rural versus urban); and (6) demographic characteristics of student population served. We
restricted our attention to community colleges because they are the HEIs that predominantly
deliver DC education in Texas. For more details on the process we used to select these specific
community colleges, see Appendix A.

13 Two of the institutions are a specific campus of a larger community college district/system. One other institution represented
the entire community college district/system. All subsequent characterizations of the institution in this report correspond to the
level at which the institution participated in the study.
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As a result of the selection process, the community colleges we sampled employed a wide range
of models and approaches to delivering DC education in a wide variety of contexts (see
Appendix A for more details). For example, eight institutions employed the early college model
to deliver DC education, and 10 institutions mixed DC students with college credit-only students
in their college-level courses. Almost all delivered both academic and CTE DC education,
provided DC instruction on a high school and college campus, and used both high school
teachers and college faculty. Table 4.1 summarizes the various ways sampled institutions
delivered DC education.

Table 4.1. Sampled Institutions’ (h=15) DC Delivery Characteristics?

Characteristic of DC Delivery

in Sampled Institutions Number of Sampled Institutions (total n=15)®
Early College High Schools (ECHS) Yes: 8
Academic: 15
Type of courses offered CTE: 14

High school campus: 15

College campus: 14

Face-to-face: 15

Online: 15

Mode of course delivery Hybrid: 12

Interactive Television (ITV) or Interactive Video
Conferencing (IVC): 6

College faculty: 15

High school faculty: 13

High school students with regular college students: 10
High school students only: 5

a Data in this table were collected from an online pre-interview questionnaire, described below and included in
Appendix C. ® HEIls could belong to more than one category per row.

Location of course delivery

Instructor for course offered for DC

Student composition in courses offered for DC

Interviews with DC administrators

To recruit our interviewees, we sent a recruitment email to the president or chancellor of each
sampled institution with a copy to the primary administrator of each HEI that oversaw and
managed DC education at high schools. We asked them to invite individual(s) to participate in
our interview who could answer questions related to their institution’s policies and practices that
affected teaching, advising, and student eligibility within their institution’s DC programs.
Through this process, we were able to conduct semi-structured telephone interviews with 28
representatives at 15 different institutions. Table 4.2 summarizes the roles of the institutional
representatives we interviewed. Interviews averaged about one hour, and ranged from 32 to 102
minutes in length. All interviews were audio-recorded and subsequently transcribed for analysis.

Prior to the scheduled interview, institutional representatives completed an online
questionnaire, which gathered basic contextual information about the HEI’s DC program.
We used these data to validate and supplement administrative records collected by the
THECB and the TEA. We also used these data to help guide questions probing institutional
representatives about their institution’s decisions to adopt different delivery approaches. See
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Appendix A for the full list of contextual factors that we collected from each sampled
community college.

Table 4.2. Number of Institutional Representatives Interviewed by Role

Role with Respect to DC Number of Individuals
Administration and Delivery Example Titles? Interviewed (n=28)
Directly oversaw DC program DC Director/Coordinator; Dean of DC; 12
Administrator for High School Programs
Involved with academic affairs Vice President for Academic Affairs; Associate 8
Dean of Curriculum and Learning;
Involved with enroliment and Vice President of Student Affairs and Enrollment; 4
student affairs Director of Admissions
Involved with DC partnerships Director of College and High School Partnerships; 4
Vice President of Student Success Partnerships

@ Some titles have been modified to protect the confidentiality of the participating institutions.

We analyzed interview transcripts using Dedoose, a software designed to analyze qualitative data
(2016). To analyze the data, we first coded segments of the interview transcript by the interview
topics and questions posed. Next, we undertook iterative thematic coding of each major topic and
interview question to surface recurring patterns and common themes (Guest, MacQueen, &
Namey, 2011; Miles & Huberman, 1994; Ryan & Bernard, 2003). We generated codes using
both inductive and deductive coding methods. We also engaged in regular discussions to agree
upon the coding structure, strategies, and rules for developing codes, as well as major emergent
patterns and themes.

Limitations

Three methodological limitations of our interview analyses had an effect on our conclusions.
First, the 15 institutions selected for this study constituted a modest sample, and no four-year
HEIs were included. As a result, we could not generalize our findings beyond two-year colleges
and, specifically, beyond the 15 institutions we sampled. Second, the institutional representatives
interviewed for the study had varying degrees of knowledge about the interview topics. In fact,
we discovered that the DC coordinators and administrators we interviewed had extensive
knowledge about enrollment, advising, and general program delivery, but peripheral knowledge
about how their institutions taught and assessed student learning in DC courses. Typically, chief
academic officers and departmental faculty oversee these aspects of DC education, and because
few of our interviewees were in those roles, the knowledge we gained about DC instruction and
assessment was limited. Future studies seeking insight into these aspects of DC delivery would
benefit from speaking with chairs of academic departments that offer courses for DC, as well as
faculty members that provide instruction, including high school teachers who deliver such
courses as adjunct faculty. Third, the data we gathered were self-reported. We did not triangulate
our data against other sources, such as documents on DC policies and practices. Given that our
interview questions focused on the institutional policies in place, to the extent that institutions
perceived the study as a compliance check, despite our making it clear that this was not the
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purpose of the study, it was possible respondents may have provided what they perceived to be
desirable responses or may have offered guarded responses that may not wholly or accurately
represent the facts.

Findings

Our presentation of findings is organized according to our four qualitative subquestions outlined
at the beginning of the chapter: (1) determining eligibility for DC education, (2) providing
support to HS partners and advising DC students, (3) delivery and teaching of courses for DC,
and (4) perceived benefits and challenges of delivering DC education.

Determining eligibility for DC education

HEIs reported relying on state rule, established by the THECB, to determine which students were
eligible to participate in DC education. In addition, all community colleges reported allowing
high schools to impose additional criteria to restrict access to DC even further. Below, we
identify the criteria that guided HEIs’ decisions about students’ eligibility for participating in
their DC program.

Community colleges reported adhering to THECB rules to determine student eligibility for DC
education, and largely relied on the TSIA

As mentioned in Chapter 3, state rules require that students meet DC eligibility guidelines or
stricter college readiness standards to be considered for DC courses.

According to the community college representatives we interviewed, these rules were by far the
strongest and most consistent force driving how their institutions selected students into DC
programs. Representatives from almost all community colleges said they “follow the established
rules,” and one respondent stated, “We use state policy. We rely on state policy. That way the
institution is not held liable for a decision that may or may not be supported by a state policy.”
Another expressed that “as long as [the criteria/requirement] was in the Coordinating Board
rules, we felt like we needed and wanted to use it.”

The majority of our studied community colleges reported drawing on more rigorous college
readiness standards, instead of DC eligibility standards, to determine if a student qualified for
DC courses. Specifically, representatives from nine community colleges made statements to the
effect that they used the “exact same approach” and “follow the same guidelines” for high school
students looking to participate in DC programs as for students entering into college credit-only
courses. One interviewee said, “[Students] have to be TSI clear...They have to show that they’re
TSI clear like any other student.” Another respondent elaborated, “[ Students] have to be TSI-
compliant to take DC courses.”
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The community colleges that we studied also mentioned that they used other assessments, such
as the SAT, ACT, and STAAR EOC in English IIT and Algebra II to appraise a student’s
readiness for college-level coursework. According to state rule, a student is exempt from meeting
TSI standards if they earn scores at or above college readiness benchmarks established for these
assessments. One interviewee, for example, stated, “We primarily use TSI scores as an eligibility
factor but we also accept ACT and SAT scores, if they are in certain standards” [if students meet
or exceed the minimum required score].

Interviewees from five community colleges also explicitly acknowledged using DC eligibility
criteria in addition to college readiness criteria to determine students’ eligibility for DC course
taking. One interviewee said, for example, “We use the Coordinating Board rules . . . So we use
SAT, we use ACT, we use PSAT, ... we have used the . . . EOCs for English 1 and 2. I
understand those EOCs and that PSAT were not really designed to demonstrate college
readiness, but... we have used every possibility.” Another community college representative
said, “For the academic [DC courses], [the eligibility criteria are] exactly the same as what's
required of our traditional students, except we do let [DC students] use EOC scores.” We infer
the EOCs referred to here are the STARR EOC in English II and Algebra I, which according to
TEA rules, can be used to establish DC eligibility, but not college readiness.

A systematic review of community college responses suggested two major reasons for favoring
college readiness standards over DC eligibility standards, and in particular for relying on the
TSIA. The main factor is related to the fact that college readiness standards are more rigorous
than DC eligibility standards. For example, one respondent said that while their DC
administration determined eligibility primarily by the TSIA cutoff score, it also allowed students
to use their DC eligible EOC scores, acknowledging, “That doesn't actually make them college
ready, but it waivers them in to allow them to take a class.” Another interviewee shared that their
DC administrators and faculty were concerned that students that qualified through STAAR EOC
in English II and Algebra I would not be prepared for college-level work. We believe that these
statements illustrate why our studied community colleges adopted college readiness standards
over DC eligibility standards, in particular the TSIA as the instrument of choice in determining
student eligibility for DC courses.

Another factor is related to timing of the administration of the TSIA, which is on-demand. Other
assessments, like the SAT and the ACT, and specific college readiness STAAR EOCs, which
would exempt students from taking the TSIA, are typically administered in the last two years of
high school. One interviewee thought this was particularly applicable for ECHS students, saying,
“These tests that I mentioned [i.e., ACT, SAT] are given at the end of the tenth grade. The results
come at the end of that semester or summer so they can use them for the eleventh grade, but
ECHS kids, if they want to take classes in the ninth and tenth [grades], there’s no other way to
enroll except with the TSL.” It is important to note here that state rule requires ECHS students to
be college ready before they can enroll in DC courses.
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While we did not systematically ask about differences between DC courses offered in CTE
programs and those offered within academic programs, interviewees from 11 institutions pointed
out that students taking CTE courses for DC do not have to perform at TSIA standards.

Institutions looked to high school partners to impose additional criteria to further restrict access
to DC courses.

Interviewees stated that eligibility for DC courses should be determined not only by a student’s
test score but also based on their high school’s recommendation or approval. As a result,
community colleges often relied on their school district and high school partners to apply
additional criteria to determine who should be able to enroll in DC courses. These eligibility
criteria included past academic performance, previous course taking, and students’ grade and
maturity level. Based on interviewees’ responses, it is unclear whether high schools had
explicitly articulated policies and academic performance thresholds that determined which
students should receive recommendation or approval, or whether the process tended to be holistic
and subjective.

Interviewees from 13 institutions explicitly talked about looking to high schools to make
recommendations and to act as gatekeepers. One interviewee said, “We rely on each of our
partnering high schools. They ... get the message out, cast a net out there. And then they pull in
students that they want to recommend to the program. So we’re not necessarily part of who gets
in and who doesn’t. We’re part of the process of determining who’s eligible and who’s not,
based on the recommendation that’s given to us from the high school.” Several interviewees
noted that, “High schools know their students better than we do . . .” and “We take them [i.e., the
students] as they [high schools] give them to us.”

Advising high school partners and students taking courses for DC

Our analysis suggests that community colleges provide two types of advising or support to high
school partners with respect to DC programs: (1) general guidance and information about DC
programs to the partnering district or high school, and (2) direct advising to DC students,
particularly on course-taking.

Community colleges reported providing information and guidance to high school partners on the
structure of DC program and course offerings

Interviewees from all community colleges reported providing information and customized
support to help school districts or high schools understand their institution’s DC program, the
courses they offered, and the courses needed for certain degree plans, among other general
topics. One interviewee said, for example, that their institution advised high school counselors
and administrators “so that they understand what's in the college courses and how that matches
with what is in the courses offered at the high school level.” Another interviewee reported that
their institution worked “closely with the high schools [counselors] . . . to identify which courses
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they want to offer for DC.” Similarly, a third interviewee said that when a high school informed
them that a number of their students expressed interest in pursuing a career in a health related
field, they agreed to offering relevant, related coursework. A fourth interviewee reported actively
helping partner school districts align DC courses with academic endorsements (i.e., area of
academic focus), programs of study, and possible career paths.

In addition, community colleges reported supporting high school partners by providing training
on how to advise DC students to high school counselors. Interviewees from nine of the 15
community colleges said that they offered regular training for high school counselors, usually in
the form of workshops or meetings, to discuss topics around advising protocols and procedures,
rules related to DC eligibility, and the high school-to-college transition.

Community colleges reported providing direct advising of varying intensities to DC students

Interviewees from nine of the 15 community colleges we sampled reported providing direct
advising to students, particularly on course taking. These community colleges delivered direct
advising by sending college advisors to meet personally with DC students, or by holding
informational meetings or large group orientations, which often included parents of DC students.
Some institutions also offered online self-advising tools to students.

In providing direct advising, sampled community colleges reported offering two types: general
and specialized. General advising was provided to students who were taking or restricted to
taking core academic courses that broadly applied to many degree plans. Specialized advising
was designed for students who were enrolled in DC courses that extended beyond the academic
core or were tied with the student’s academic endorsement. All community colleges mentioned
providing DC students with information on how to transfer college credits earned through DC
courses toward a college degree, though not necessarily toward a specific major or certificate.

The type of advising provided under the ECHS model was described by some community
college representatives as particularly robust when compared with the types of advising provided
in regular DC programs. Half of the studied community colleges that delivered DC education in
an ECHS reported that college faculty and advisors engaged more with students and high school
counselors and were more likely to advise students on individual degree plans or educational
pathways, in relation to faculty and advisors working with students in regular DC programs. One
interviewee characterized advising at an ECHS as “a little more in depth” because advisors held
regular meetings with all students, and students were put “on a plan to get through an associate
degree by the time they graduate, [because] they’re on a very strict limitation of what courses
they can take. So we monitor that very closely, making sure they stick with their prescribed
sequence. This is often negotiated with their school.” Two interviewees suggested that the TEA
guidelines requiring ECHSs to have a dedicated advisor/coordinator from the partnering HEI
helped to achieve this level of advising.
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Six community colleges revealed that they provided limited direct advising to DC students on
course taking for three reasons. The main reason related to the types of courses they offered to
DC students. From our data, we learned that most community colleges limited DC courses to
those found in the academic core. Because a student’s anticipated major did not inform the DC
courses that they take in these instances, some community colleges reported that there was little
need to provide DC students specialized advising. For example, one interviewee said, “We do
not offer any course DC that is not part of the academic transfer core curriculum. So we have no
concerns that a student might take a DC course that isn’t going to transfer . . . So that alleviates
any concern about advising in terms of is this course going to transfer, will this course benefit
me.” An interviewee from another institution in a similar situation said, “So it’s not that
[students] are not being advised . . . They’re just not being advised on a degree track right now
because we don't offer enough credit hours.”

Another, albeit less prevalent, reason was a shortage of advising staff. One representative noted
that her institution “need[s] a lot more support” in delivering advising in regular DC programs
because advisors had to support a larger number of students relative to ECHS DC programs.
According to this representative, the ECHS advising system was “very good” and they “would
love to have more of a one-on-one counseling experience with comprehensive high school
students, but . . . it's a little challenging because of just the sheer numbers.”

The final reason related to the geographic proximity between the community college and the
partnering high schools. One interviewee said, “Most of our schools are rural, some of them are
as far as two or three hours away from us, so most of the schools do their own advising.” We
note, however, that not all community colleges with rural partners found this to be a limitation.
Some institutions with predominantly rural partners may have been able to deliver a significant
amount of direct advising because they had a designated advisor whose role was to visit the high
school campuses regularly.

Because of these limitations, a little less than half of our studied community colleges reported
relying on high school counselors to provide advising to DC students. One representative said,
“Most of our advising is done through the high school counselors. We bring our high school
counselors in a couple of times a year and give them what they need and then . . . most of the
schools do their own advising.”

DC delivery and instruction

Community colleges delivered DC courses using a variety of delivery approaches. Of the 15
institutions we sampled, 14 noted on the pre-interview questionnaire that they delivered some
DC courses on a college campus and others on a high school campus; only one institution
reported delivering all its DC courses at a high school. Furthermore, all institutions stated that
they delivered at least some courses face-to-face and some online.
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Structure of DC program driven largely by logistical factors, resource constraints, and the
preferences of colleges and partnering districts and high schools

Institutions appeared to base DC delivery decisions on a variety of factors. One of the most
prominent factors mentioned by interviewees was geography. That is, nine of the studied
community colleges that predominantly partnered with rural districts found it difficult to deliver
courses face-to-face and/or on college campuses because of the distance that separated the
community college from the high school. As one interviewee explained, “Some of our partner
high schools are an hour, an hour and a half away from us . . . So it wasn’t possible to have
everyone come on campus.” Likewise, another interviewee said, “We aim always to provide
college courses face-to-face just for all its value and success, but given our service area [with]
remote high schools that are just really far away, this becomes a challenge.”

A second major factor was the difficulty of scheduling DC classes. Interviewees from seven
community colleges stated that the start and end times for high school days and individual
periods, for example, often limited when DC courses could be offered. They also relayed that
students’ extracurricular activities often interfered with the DC course scheduling. These
challenges often lead community colleges to expand their online or hybrid course offerings. For
example, one interviewee acknowledged, “We were doing everything, every combination. Every
semester [looked] a little bit different as to how much percentage is ITV and how much is face-
to-face and internet . . . It is all based on the school’s needs, all based on what their schedule is.”
A representative from another institution said, “As we came up against some sort of either
scheduling hurdle or distance hurdle, we became more creative in how we delivered . . . Students
and the parents were demanding [that] students take DC when it wasn't fitting into their schedule
because they were involved with extracurricular . . . so we've moved more and more to these
hybrid and online models recently.”

A third factor was an insufficient number of students who could enroll in a DC course. Several
community colleges reported that they delivered DC courses online or by interactive television to
ensure that DC students enrolled in different high schools campuses could take DC courses. In
some instances, students from several schools were combined into one course for this reason. As
one interviewee explained, “We [have] four students from a smaller school district, and five
students [from another]. There is no way that you could afford to send — you cannot even pay the
school if they had a qualified instructor there for such a small class. So . . . we will combine
those classes. And because of the ITV, [students] are able to participate.

A fourth factor related to the availability of qualified faculty. Representatives from all 15
sampled community colleges communicated that they employed high school teachers to help
deliver DC courses'*. Even within that group, interviewees from six community colleges

14 SACSCOC guidelines set minimum criteria for college instructors, and we have no reason to believe that the high
school instructors teaching DC courses did not meet those criteria. However, we have no way to verify whether
that is in fact the case.
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reported that they did not have a sufficient number of instructors to teach all of their DC courses.
In response, the community colleges reported applying two solutions. One solution was to
maximize the use of their existing faculty (whether full-time or adjunct, college- or high school-
based) by delivering DC courses online. As one interviewee stated, “We are roughly at about
1600 students in DC, and we just cannot deliver instructors to the high school campuses . . . And
so that is when we get into online delivery.” Another interviewee said, “In the small schools
where we couldn't get qualified teachers, it really was not reasonable for us to send teachers out
in such a wide area. So we used the online delivery.” Another solution was to hire qualified high
school teachers: “We encourage our schools, when they are hiring, to look for teachers who are
certified that have those credentials because we . . . cannot meet the demand for DC instructors.”

Finally, interviewees reported that college and district preferences also influenced how
community colleges structured their DC programs. In some instances, the preferences of
community colleges shaped the delivery of DC courses. Representatives from three institutions
spoke of the importance of maximizing students’ exposure to the atmosphere, experiences, and
resources of a college campus. As a result, these community colleges prioritized delivering DC
courses on their campus using face-to-face instruction whenever possible, especially for older
high school students. One interviewee said, “I wanted the students to be on the college campus as
much as possible to get the real flavor of being in college, to know where the library was, . . . to
know where the business office was, . . . just the whole flavor of being on a college campus,
rather than still being at a high school campus. I think it sends the message that this is different
from high school.”

Yet, in most instances, the demands and needs of districts and their high schools drove decisions
around the delivery of DC education. Representatives from 10 HEIs explicitly said they were
inclined to do whatever was necessary to meet the demands of high schools, which included
sending faculty to high schools to teach courses, using high school teachers as adjunct
instructors, and running online courses. In the words of one interviewee, “I think the reason why
the [college] pursues as many modalities as we can is because we want to be accessible to as
many students as we can....If we can make it happen, we’re going to try.”

Community colleges followed SACSCOC credentialing guidelines to select DC faculty

According to all interviewees, academic departments oversaw DC faculty selection and course
instruction. They were in charge, for example, of hiring faculty who provided instruction for DC
students and for ensuring that all college and high school faculty teaching DC courses met
SACSCOC credentialing requirements. Eight institutions added that high school teachers who
wanted to teach as adjuncts had to meet the same academic standards as other college adjunct
faculty who taught in the department.
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Most DC courses shared a common set of learning objectives as articulated in the ACGM. In
many cases, instructors used common course syllabi and textbooks, but pedagogical strategies
and assessments of student learning were mostly left up to instructors

Each core academic course delivered by public community colleges in Texas, including DC
courses, has a clearly articulated set of learning objectives provided in the ACGM. Most of the
interviewees reported that all DC courses and their corresponding college-credit-only courses
indeed shared the same student learning objectives. Some interviewees also reported the use of
common course syllabi and textbooks to promote uniformity between DC and college credit-
only courses offered at their institution, particularly in cases where adjuncts were the faculty of
record. It is unclear from our interviews whether the use of common syllabi and textbooks was
ubiquitous across institutions or departments, and there is no state policy that mandates their use.

Interviewees reported that academic departments made little attempt to standardize the
pedagogical strategies instructors used to teach or assess student learning in DC courses.
Departments conferred substantial autonomy and authority to instructors regarding class
assignments, assessments, and grading in their classrooms, including in DC classrooms. Because
most of the individuals we interviewed (i.e., administrators of DC programs or student affairs, or
higher-level administrators of academic affairs) were not faculty members in an academic
department, we were able to elicit only limited information about how DC faculty provided
instruction or assessed the student learning in DC courses.

While we did not specifically ask about how institutions evaluated DC faculty or DC instruction,
representatives from nine community colleges remarked that their academic departments
regularly assessed or audited DC courses. For example, some reported that department chairs
visited high schools to observe how high school faculty taught, collected student work samples,
and gathered student surveys on an instructor’s pedagogical effectiveness. Finally, a
representative from one institution specifically explained that they analyzed data to check that
the grades submitted by DC faculty aligned with those submitted by other faculty who taught
college credit-only courses.

Perceived benefits and challenges to delivering DC education

To address our fourth research question, we asked interviewees about the benefits and challenges
to delivering DC education.

Perceived benefits

The interviewees in the present study almost always identified the benefits for students first, and
for community colleges last, if these were mentioned at all. In any case, interviewees perceived
that DC education offered numerous benefits for students, community colleges, high schools and
the community at large.
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DC programs expose high school students to, and prepare them for, academic and behavioral
expectations of college and help families reduce college costs

Collectively, the interviewees from the fifteen institutions identified a range of academic,
behavioral, and financial benefits for students enrolled in DC programs. In particular, taking
courses for DC was thought to build students’ academic confidence, positively correlate with the
high school completion rate, and help students gain college-transferable credits and potentially
an associate degree by the time they graduate from high school. Interviewees stated that once DC
students enrolled full time in college, they could also take a more manageable course load.
Interviewees also noted that students who took DC courses appeared to be more college ready
and capable of persisting through college. Interviewees also believed that college credits earned
through DC programs translated into financial relief for students and their families, because
students could earn college credits tuition-free or at a greatly reduced cost.

DC programs serve as an effective student recruitment tool

Representatives from 10 institutions collectively acknowledged that DC programs were an
effective recruitment tool for their institution. That is, through DC programs, the institutions built
positive relationships with students and parents that could help encourage these students to enroll
in their institution. By establishing a DC program, colleges may benefit financially from
increasing enrollment of high school students with DC experience. Furthermore, interviewees
reported that DC programs can help institutions build more academically able and responsible
student bodies.

DC programs allow high schools to offer additional options for more rigorous coursework

Interviewees from five institutions mentioned that high schools benefit from DC programs in that
they allowed high school students to take more rigorous coursework. Specifically, high schools
may be unable to offer upper-level or honors courses because of staffing or scheduling barriers.
Partnering with a college to deliver DC courses means that students seeking a course that is not
available at the high school, such as Calculus, can enroll in a college course at the community
college. Similarly, if an insufficient number of students at a given high school expressed interest
in a course, these students can potentially enroll in a course with other DC or college credit-only
students. For rural schools and other schools short on resources, this can be a particularly
attractive arrangement.

DC programs benefit the greater community

Interviewees from three community colleges identified that the larger community also benefits
from DC programs. Specifically, one interviewee believed that these programs fostered a
college-going culture and boosted college-level education attainment. According to another
interviewee, DC programs save the federal government significant costs because students are not
using federal financial aid for DC courses. Finally, one interviewee focused on the benefits of
DC CTE programs, reporting that they provide particular benefits for industries by generating
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interest among students in these fields, which in turn helps to grow community colleges’ DC
CTE programs.

Perceived challenges

When prompted to discuss challenges related to delivering DC education, interviewees focused
on those that affected first and foremost their institution. Interviewees reported encountering
difficulties related to working within their own institutional contexts, working with partner high
schools, and working directly with high school students.

Coordination with high school partners required for DC programs is often taxing for community colleges

Community colleges reported facing numerous challenges in coordinating DC programs. For
example, interviewees from 11 colleges communicated that it was particularly difficult to
coordinate with high schools over scheduling courses, given differences in the way community
colleges and high schools schedule courses, and other logistical limitations, such as
transportation (i.e., school busing schedules). In addition, aligning institutional policies with
school district and high school policies that affect how DC is delivered has sometimes been a
challenge. For example, when state rules or institutional policies change, DC administrators
reported needing to inform their partners and requiring them to adapt to these changes.
Meanwhile, community colleges have also had to adhere to policies of their partners, which may
differ by district or school.

In recognizing some of the challenges related to coordinating the delivery of DC education with
high school partners, interviewees from five institutions recommended building strong
relationships between superintendents, principals, teachers, and counselors. Two respondents
reported the importance of delineating decisions around delivery, advising, and teaching for
sustaining DC partnerships. For example, one respondent suggested having a “good, clear
memorandum of understanding between the institutions” (i.e., HEI and school districts).
According to the interviewee, in this regard, HEIs should view school districts as partners and
neither dictate what they should do, nor allow the school districts to assert undue control over the
program.

Some DC students are ill prepared for the rigors of college coursework and to make informed decisions
about course taking

Representatives from four community colleges explicitly noted that some high school students
were academically and emotionally underprepared for DC coursework and that these students’
sense of responsibility and maturity may still need to develop. Complicating matters further,
some interviewees stated that many students who enrolled in DC programs do not yet know
which field to pursue, and as a result, may end up taking courses they did not need for their
eventual major or career path. Often these problems stem from undue pressure placed on high
school students by their parents to take advantage of the opportunity to enroll in DC when it may
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not be appropriate. That the majority of the studied institutions did not explicitly mention

students’ underpreparedness or immaturity as a challenge may suggest that community colleges

believe that DC students, for the most part, met the expectations of college-level courses. This

may be the result of the prevailing use of the TSIA and other eligibility criteria (i.e. previous

coursetaking) to select students into DC coursework, and a reflection of what we find in our

quantitative analyses, which show that DC students outperformed students who never took DC

courses on a wide range of achievement measures.

Conclusions

In this chapter, we have examined the institutional policies and practices shaping the

implementation of DC education in a select set of 15 community colleges that delivered DC

using different approaches and in different contexts. Below, we summarize our key findings in

each of our topic areas.

1.

2.

3.

Determining eligibility for DC education: Community colleges adhered to THECB
rules for determining students’ eligibility for taking courses for DC, and most used
the TSIA as their instrument of choice. HEIs, however, looked to high school partners
to act as gatekeepers by applying additional eligibility criteria to identify the students
most likely to benefit.

Advising high school partners and students taking courses for DC: Community
colleges offered information and guidance to districts and schools on how to structure
DC programs and also train advisors. In addition, HEIs provided direct advising to
DC students, particularly on course taking. The type of courses institutions offered,
resource availability, and geography were factors that affected how advising was
provided.

DC delivery and instruction: Community colleges delivered DC courses through a
variety of approaches. Logistical factors like geography and availability of instructors
played a role in the approach taken. Within institutions, academic departments, rather
than DC program offices or departments, oversaw DC faculty selection and course
instruction. While most DC courses shared a common set of learning objectives as
articulated in the ACGM, and many departments shared syllabi and textbooks to
promote commonality between DC and college credit-only courses, college
instructors, including those who taught DC courses, had substantial freedom to
determine pedagogy and learning experiences.
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4. Perceived benefits and challenges of delivering DC education: DC education
provided perceived benefits for high school students by exposing them to, and
preparing them for, the expectations of college while also helping their families by
reducing college costs. For some community colleges, DC programs served as an
effective student recruitment tool. A challenge that a few interviewees perceived was

that some DC students were unprepared academically and emotionally for the rigors
of college coursework.
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5. Quantitative Findings: Descriptive Analyses of Participation
Rates and Academic Outcomes of DC Students, and of DC
Programs

In this chapter, we present results from a descriptive quantitative analysis of DC programs in the state
of Texas. We designed our descriptive quantitative analysis to answer three of the three primary
research questions for the larger study, specifically:

e How have DC participation rates among different student groups and DC course delivery
changed over time?

e What are the academic outcomes of high school students who took DC courses versus those
who did not?

e To what extent did high school students who took DC courses complete college more
efficiently than students who never took DC courses?

In the remainder of this chapter, we discuss the approach we took to doing the quantitative analysis
and then the quantitative findings related to the three research questions above.

Approach

Our analyses draw on administrative databases from THECB and TEA that allow us to track cohorts
of graduates of all public high schools in Texas into any public college or university in Texas, thus
capturing detailed individual-level information on student demographics, college enrollment and
degree completion, and credits earned over time. For the 2000-2015 cohorts of Texas public high
school graduates, we can capture individual-level information about DC participation, including the
number of SCH earned in high school as DC. For all college-level courses completed in 2012-2015,
which included those delivered for DC, we can capture more detailed course-level information,
including information about the course modality (face-to-face, online, or hybrid), faculty
characteristics (tenured, adjunct, and whether the instructor of record was also employed as a high
school teacher), and location of delivery (on a college campus, on a high school campus, or at an
ECHS). We describe the individual administrative data files that we draw on and the approach we used
to link them to develop our analytic data files in Appendix E.

We use these analytic data files to paint a rich descriptive picture of patterns in DC participation,
delivery and course taking in Texas over time, and we primarily rely on simple descriptive statistics
presented in intuitive figures and tables to achieve this. However, where appropriate, we draw on
regression methods to paint a richer picture that allows for more meaningful comparisons between DC
and college credit-only students.
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Findings

In terms of findings, we begin by describing patterns in participation in DC programs in Texas from
2000-2015. Next, we describe patterns in delivery of DC programs from 2012-2015. Then we
describe patterns in student outcomes associated with taking DC courses in high school. Finally, we
describe patterns in efficiency-related variables and outcomes associated with taking DC courses in
high school.

Access and patrticipation

In this section, we describe changes in DC participation from 2000-2015. We also document DC
participation rates for students with particular demographic characteristics and examine whether there

are disparities in DC participation by demographic characteristics and whether those disparities
changed between 2000 and 2015.

DC participation peaked in 2011, but the number of DC courses delivered in Texas continued to
increase

It is widely believed that DC programs have been growing rapidly in recent years in Texas. Indeed, as
shown in Figure 5.1, the total number of SCH of DC delivered in Texas expanded each year, reaching
130,000 SCH in 2015. However, Figure 5.1 shows that DC participation, which we define as the share
of graduates of Texas public high schools who took at least one DC course during their junior or
senior years of high school, peaked at around 22 percent in 2011 and declined from then until 2015,
when it stood at 18 percent. In the subsections that follow, we examine reasons why this decline in
participation may have occurred, despite the increase in total number of SCH delivered through DC
programs. These include an increase in the overall population of Texas, an increase in the number of
DC SCHs that participants take, and a slight increase in DC participation in earlier grades. Currently,
our data do not allow us to examine DC participation of current high school students, which also may
have increased in recent years.

Figure 5.1. Total Number of SCH of DC Delivered in Texas in 2000-2015
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Figure 5.2. Percent of Graduates Who Took Any DC Course in
Their 11t- and 12t"- Grade Year

Percent

T T T T
2000 2005 2010 2015
Graduation cohort

The vast majority of DC participation occurs in 11th and 12th grade, but participation by 10th graders
increased in recent years.

Figure 5.3 shows DC participation by grade for the 2000-2015 high school graduate cohorts and
shows that most DC participation for those cohorts was concentrated in 11th and 12th grades.
However, there was some growth in participation in the tenth grade, with 3 percent of the 2015
graduate cohort having taken at least one DC course during tenth grade. However, Figure 5.3 does not
capture a potential uptick in ninth and tenth grade DC participation due to HB 505, because the
students affected by recent rule changes would not have graduated by 2015. We are in the process of

obtaining data from TEA that will allow us to examine DC participation for current high school
students.
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Figure 5.3. DC Participation by Grade for the 2000-2015
High School Graduate Cohorts
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The average number of SCH of DC earned per high school graduate participating in DC has
increased over time.

A potential explanation for the increase in the total number of SCH of DC courses, despite the slight
decrease in DC participation, is that students who participate in DC have been taking more SCH of DC
over time. While some students in Texas, particularly those attending ECHS, earn a considerable
amount of college credit through DC programs, the majority of students take only a course or two.
Figure 5.4 shows the average number of credits earned in DC programs in 11th and 12th grades by
graduates of Texas public high schools for the 2001-15 graduating cohorts. The results show that the
average student who takes a DC course takes a relatively modest amount of DC in his/her 11th and
12th grade years. The average student took 8—14 SCH of DC, or 3—5 DC courses over a two-year
period. However, the average amount of DC taken per graduate has increased considerably over time
from 8 in 2001 to 14 in 2015. The fact that DC participants are taking an increasing amount of DC
can, thus, partially explain the fact that participation rates declined in recent years despite the
continued increase in overall SCH earned in DC programs in Texas.
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Figure 5.4. Average Total DC SCH Taken Per DC Participant by Year
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Documenting disparities in DC participation

As described in Chapter 3, past research has shown that the population of DC participants in Texas
became more diverse during the 1990s and 2000s (Eklund, 2009). However, this increase in diversity
among DC participants coincided with a rapid increase in the diversity of the state as a whole. Indeed,
other studies showed that minorities and low-income students were underrepresented in DC courses
across Texas during the same period (Appleby et al., 2011; Friedman et al., 2011). These findings are
consistent with national studies showing that DC participation is generally lower among disadvantaged
groups. In this section, we update the information in past studies and document disparities in DC

participation in Texas by race/ethnicity, income, urbanicity, and academic characteristics over the
period 2000-2015.

Graduates of rural high schools were more likely to participate in DC programs than graduates of
urban or suburban high schools

Our qualitative interviews with DC administrators suggested that smaller and rural high schools found
DC programs to be an attractive way to offer more rigorous college-level coursework to their students.
Such schools are less likely to be able to offer other college-preparatory programs like AP or IB
classes. This finding suggests that DC participation rates might be higher among graduates of Texas
public high schools in rural counties. Figure 5.5 shows that this is indeed the case. Graduates of rural
high schools had higher participation rates in each cohort since 2000. Participation rates by graduates
of rural high schools peaked at about 34 percent in 2011 and declined to 30 percent in 2015. In
contrast, participation rates by graduates of high schools in urban and suburban counties peaked at
about 21 percent in 2011 and declined to 17 percent in 2015.
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Figure 5.5. Participation Rates in DC Education by Urbanicity
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Graduates of high schools in the Upper Rio Grande and West Texas regions were more likely to
participate in DC programs; graduates of high schools in the Metroplex and Gulf Coast regions were
less likely to do so

We also examined participation rates by region. Figure 5.6 shows the participation rates in 2011 and
2015 for each of the ten Texas Higher Education Regions as defined by THECB. Mirroring the
patterns in Figure 5.5, we see that participation rates were lowest in the two regions that contain the
state’s largest urban centers of Dallas/Ft. Worth and Houston. About 13 percent of 2015 public high
school graduates in the Gulf Coast Region and 16 percent from the Metroplex region took a DC course
in their junior or senior year of high school. In contrast, the highest DC participation rates of more
than 40 percent in 2015 were in the western part of the state, specifically in the Upper Rio Grande
Region that includes the El Paso metropolitan area and in the mostly rural West Texas Region.
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Figure 5.6. Participation Rates in DC Education by Geographic Region
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African American and Hispanic students were less likely than white students to participate in DC
programs

We also examined DC participation rates by race and ethnicity. Figure 5.7 shows the DC participation
rate by race/ethnicity for the 2000-2015 cohorts of Texas public high school graduates. Whites and
Asians had higher participation rates than African Americans and Hispanics. DC participation rates of
white high school graduates peaked at about 30 percent in 2011 and declined to 26 percent in 2015.
DC participation rates of African Americans (Hispanics) peaked at about 21 (20) percent in 2009
(2011) and declined to approximately 10 (16) percent by 2015. The relatively steep decline in
participation rates for Hispanic and African American students in 2010 is likely because of the change
in how the U.S. Census collected information on race/ethnicity at that time. Before 2010, the U.S.
Census required respondents to identify a single race/ethnicity category. Starting with the 2010
Census, the bureau allowed respondents to identify multiple race and ethnicity categories. The THECB
and TEA adopted this convention in 2010 as well to be consistent with the U.S. Census.
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Figure 5.7. Percent of Graduates Who Took Dual Credit in 11t"- and 12*-Grade Year
by Race/Ethnicity
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Economically disadvantaged students were less likely to participate in DC programs

We also examined DC participation rates by income status. Figure 5.8 shows the DC participation rate
by economic disadvantage for the 2000-2015 cohorts of Texas public high school graduates. We
define economically disadvantaged by whether the student was eligible for free lunch. Economically
disadvantaged students had lower participation rates than students who were not disadvantaged. DC
participation rates of economically disadvantaged high school graduates peaked at about 18 percent in
2011 and declined to 13 percent by 2015. DC participation rates of students not considered
economically disadvantaged peaked at about 27 percent in 2011 and declined to approximately 23
percent by 2015.
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Figure 5.8. Percent of Graduates Who Took Dual Credit in 11t"- and 12*-Grade Year
by Economic Status
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Females were more likely than males to participate in DC programs

We also examined DC participation rates by gender. Figure 5.9 shows the DC participation rate by
gender for the 2000-2015 cohorts of Texas public high school graduates. Mirroring trends in college
enrollment nationally, males had lower participation rates than females. DC participation rates of male
high school graduates peaked at about 20 percent in 2011 and declined to 16 percent by 2015, while
DC participation rates of females peaked at about 26 percent in 2011 and declined to approximately 21
percent by 2015.
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Figure 5.9. Percent of Graduates Who Took DC in 11t and 12t Grade Year
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Graduates of gifted and talented (GT) programs were more likely to participate in DC programs, while
those in special education and English as a second language (ESL) programs were less likely to do
SO

We also examined DC participation rates by student academic characteristics. Figure 5.10 shows the
DC participation rate for students in GT Programs, vocational education programs, special education
programs, and ESL programs for the 2000-2015 cohorts of Texas public high school graduates. The
results demonstrate the selective nature of DC programs, in that GT students were significantly more
likely to take DC courses than were students in special education or ESL programs. Participation rates
of GT students peaked at about 47 percent in 2011, and declined to roughly 38 percent by 2015,
whereas participation rates by ESL and special education students hovered near zero in all years but
increased slightly over time. Interestingly, students in vocational education programs were about as
likely to take DC courses as were students in academic programs. It is likely that many of these
students were taking CTE courses as DC, and as we show below, the delivery of CTE DC has
increased over time.
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Figure 5.10. Percent of Graduates Who Took DC in 11t"- and 12"-Grade Year by Academic
Characteristics
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Disparities in DC participation increased over time

The results thus far have demonstrated clear disparities in DC participation by race/ethnicity,
economically disadvantaged status, urban status, gender, and student academic characteristics. We
wanted to assess whether those disparities are increasing or decreasing over time. To do this, we ran
ordinary least squares (OLS) regressions predicting DC participation as a function of these student
characteristics. These OLS models are more robust than the simple descriptive statistics presented
above because they allow us to examine the relationship between DC participation and a given student
characteristics, such as income, holding all the other student characteristics constant. This analysis
allows us to assess whether, for example, African American students were more or less likely to
participate in DC than a white student with similar characteristics. We ran these models separately for
students who graduated in 2000-2006, 20072011, and 2012-2015 and examined whether there was a
statistically significant change in the relationships between the student characteristics and DC
participation over time. We describe these models in more detail and present detailed tables with
coefficient estimates and statistical tests in Appendix E.

In Figures 5.11-5.13, we summarize the results of these OLS models with a series of bar graphs that
plot the estimated relationship between each student characteristic we examined and DC participation
by cohort group. The results suggest that the disparities in DC participation are widening over time.
For example, for the period of 2000-2006, African American high school graduates were 1.5
percentage points less likely than white students with similar characteristics to participate in DC in
11th and 12th grade. However, in 201220135, that difference was 9.27 percentage points, so African
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Americans are even less likely in recent cohorts to participate in DC than they were in the past. Similar
patterns hold for the other student characteristics.'>

Figure 5.11. Probability of Taking DC in 12th Grade by Race/Ethnicity, Disaggregated Across Years
(2000-2015)
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15 Note that the change in race/ethnicity coding complicates this analysis since it changed the distribution of race / ethnicity
before and after 2010. To assess whether this affected our results, we also ran models that split the sample into four groups:
two who graduated from high school before 2010 and two who graduated from high school after 2010. We then assessed
whether similar patterns held within both samples. The results, which we also present in Appendix E, demonstrate that
disparities in DC participation increased both between 2000 and 2010, and between 2011 and 2015, but that much of the
increase occurred prior to 2010, when overall DC participation was increasing most rapidly.
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Figure 5.12. Probability of Taking DC in 12th Grade by Academic Characteristics, Disaggregated Across
Years (2000-2015)
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Figure 5.13. Probability of Taking DC in 12th Grade by Economic Disadvantage, Gender and Urbanicity,
Disaggregated Across Years (2000-2015)
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Delivery of DC Instruction

In this section, we describe patterns in the delivery of DC courses. We begin by describing the key
design features of DC courses that we can capture in administrative records. These include information
about the type of institution that delivered the course, whether it was an academic or CTE course,
characteristics of the faculty member of record for the course, information about course modality and
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location. Much of the analysis presented here relies on detailed course-level administrative data that
has only been available since 2012, so we focus primarily on recent high school graduate cohorts. We
begin by documenting the overall patterns in DC delivery and then assess the extent to which students
with particular characteristics are more or less likely to take DC courses with particular features.

Note that throughout this section, when we calculate mean characteristics of DC courses, we weight
individual courses by the number of students taking the course for DC. So, for example, a course with
15 high school students taking the course for DC and 15 students taking it for college credit-only
would receive a weight of 15, whereas a course with 2 high school students taking the course for DC
and 28 taking it for college credit-only would receive a weight of 2.

DC in Texas primarily is delivered by two-year institutions and focuses on the academic core

Historically, DC programs in Texas primarily were focused within two-year colleges. However, a
handful of four-year colleges have well established DC programs, and a few have plans to establish
programs in the near future. An analysis of THECB administrative records shows that from 2012 to
2015, Texas public four-year institutions delivered 29,478 DC course seats, whereas public two-year
institutions delivered 776,451.

Our qualitative interviews with DC administrators suggested that many institutions focus their DC
offerings within the academic core to ensure that courses transfer. Table 5.1 shows the total number of
DC courses delivered for the 10 most common courses over the period of 201220156, All of the
most common courses were from the academic core. The most common DC courses were the
freshmen English (ENGL 1301 and 1302), history (HIST 1301 and 1302) and government (GOVT
2301 and 2305) courses, all of which are either mandated by state statute or nearly universally
included as required core academic coursework for an AA or BA degree in Texas. Other common
courses included Math 1314 or 1414 (a three- or four-hour college algebra course that is often the first
college-level mathematics class required for an AA or BA), as well as core courses in economics and
psychology. Also interesting is that all but one of the 10 most common DC courses was an arts and
humanities course, while just one was a STEM course.

16 Because Texas uses a common course numbering system for all two-year colleges and because the majority of four-year
HEISs participate in a process to link their core courses to the common course numbering system, we are able to count the
total number of DC courses delivered statewide by course number.

48



DRAFT INTERIM REPORT

Table 5.1. Total Number of DC Courses Delivered for 10 Most Common Courses

Course
Prefix

ENGL

ENGL

HIST

GOVT

HIST

ECON

MATH

ENGL

PSYC

GOVT

ENGL

Course
Number

1301

1302

1302

2305

1301

2301

1314

2322

2301

2301

2323

from 2012 to 2015

Course Name
Composition |
Composition I
United States History Il
Federal Government
United States History |
Principles of Macroeconomics
College Algebra
British Literature
General Psychology
Federal and State Government

British Literature Il

Number of Course Seats Delivered

97,417
87,550
61,372
59,383
57,167
46,109
31,335
19,102
15,259
13,779

11,506

There is a significant increase in DC course delivery on high school campuses and at ECHSs

Some institutions and policymakers have voiced concern over a perceived increase in the number of
DC courses being taught on high school campuses. Figure 5.14 shows the share of DC course seats
where the course was delivered on high school campuses. The results show that more than half of all

DC course seats were on high school campuses over those years and that the share increased from 44
percent to 48 percent from 2012 to 2015.

49



DRAFT INTERIM REPORT

Figure 5.14. Share of DC Course Seats Where Course Was Delivered
on High School Campuses

50

45

40

35

25

20

T T T T
2012 2013 2014 2015
Graduation Cohort

Percent of dual-credit course seats taught on a high school campus

ECHSs offer high school students the opportunity to begin taking most of their classes as DC starting
as early as ninth grade, while also providing a number of support programs and more comprehensive
advising services. As described in Chapters 2 and 3, ECHSs have shown promise in two large lottery-
based assignment studies (Berger et al. 2014; Edmunds et al. 2016), and they are common in Texas.
Figure 5.15 shows the share of DC course seats where the course was delivered by ECHS from 2012
to 2015'7. The results show significant growth in the share of course seats delivered by an ECHS,
increasing from 9 percent to 19 percent from 2012 to 2015.

17 Note that some ECHSs are standalone high schools where only ECHS students attend, while others are embedded within
a larger high school. Our data identifies the public high schools in Texas that had a designated ECHS within them, and
information about whether that ECHS was standalone or embedded. For ECHSs that were embedded within a larger high
school, we cannot distinguish the students who participated in the ECHS from the other students attending the high school.
As such, Figure 5.15 shows the share of DC course seats delivered to all students who attended a high school that had an
ECHS embedded within it.
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Figure 5.15. Share of DC Course Seats Where Course Was Delivered

by an ECHS
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Instructors of DC courses are more likely to be part-time and adjunct, to not possess a doctorate, and
to be concurrently employed as a teacher at a Texas public high school

In light of the large and growing number of DC courses being taught on high school campuses, some
stakeholders have voiced concern that the faculty teaching DC courses may not be as qualified as
those teaching college credit-only courses. Our qualitative interviews with DC administrators
suggested that community colleges adhere closely to SACSCOC requirements when identifying
faculty to teach DC courses, but none of the respondents that we talked with indicated any systematic
effort to ensure that DC instructors were equally qualified in terms of education and teaching
experience as those teaching college credit-only courses. Figure 5.16 shows the characteristics of
faculty members teaching DC courses versus college credit-only courses at Texas public two-year
colleges in 2015. The results show that DC instructors indeed had less education and experience on
average, than instructors of college-credit-only courses. A total of 56 percent of DC course seats had
an adjunct instructor as the faculty member of record, whereas the corresponding statistic for college
credit-only courses was 35 percent. Approximately 46 percent of DC course seats had a full-time
instructor as the instructor of record, while the corresponding statistic for college credit-only courses
was 65 percent. Just 12 percent of DC course seats had a faculty member of record with a doctorate,
whereas the corresponding statistic for college credit-only courses was 19 percent. We assessed
whether there were any significant changes in faculty characteristics of DC and college credit-only
courses between 2012 and 2015; we did not find significant changes, so we do not report trends here.
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We also linked our faculty records to TEA data on the universe of teachers at Texas public high
schools to identify course seats where the faculty member of record was also a teacher at a Texas
public high school. The results suggest that about 41 percent of DC course seats were taught by an
instructor who was also concurrently employed as a high school teacher, whereas the corresponding
statistic for college credit-only courses was just 2 percent.

Figure 5.16. Characteristics of Faculty Members Teaching DC versus College Credit-Only Courses at
Texas Public Two-Year Colleges in 2015

Percent

Dual-Credit College-Credit-Only

I Adjunct I Full-time
I Doctorate [ Taught High School

Most DC courses are delivered in a face-to-face format, but online delivery is more prevalent in DC
than in college credit-only courses and is growing

We also compared course modalities in DC and college credit-only courses in Figure 5.17. The results
show that the majority of both DC and college credit-only courses are taught face to face, but that
online delivery is slightly more prevalent in DC than in college credit-only courses. Thirteen percent
of DC course seats were taught online versus 9 percent of college credit-only course seats. We
checked to see if there were significant trends in course modality from 2012 to 2015 and found a
significant increase in DC courses being taught online. Figure 5.18 reports these results and shows that
since 2012, the share of DC course seats being taught online has increased from 10 percent to 13
percent.
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Figure 5.17. Course Modality in DC and College Credit-Only Courses

100

80

60

40

20

(Averaged over 2012—-2015)

o -
College-Credit-Only Dual-Credit
I Face-to-Face [ Online
I Hybrid

Figure 5.18. Share of DC Course Seats Where Course Was Delivered Online
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CTE DC is a small share of DC course seats but is growing

We also examined the share of DC course seats that were for CTE versus academic courses. Overall,
CTE is a small share of DC courses in Texas. From 2012 to 2015, just seven percent of all SCH of DC
delivered in Texas were for CTE courses. While that number has held relatively constant since 2012,
the total number of course seats for DC CTE has increased from 7,560 to 13,720, as shown in Figure
5.19.

Figure 5.19. Total Number of DC CTE Course Seats from 2012 to 2015
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Academic Outcomes of DC Students

In this section, we describe patterns in DC outcomes. We begin by examining patterns in course
grades in DC courses versus regular college courses. Next, we analyze student performance in follow-
on courses (which we define below) for prevalent DC courses that have a natural follow-on course.
These are Math 1314/1414 (College Algebra) and English 1301 (Composition I). Finally, we describe
differences in college enrollment, college readiness, persistence, and completion at two- and four-year
colleges by DC participation.

Students received higher grades in DC courses relative to college credit-only courses

We examined how student course performance in DC courses compared to course performance in
regular college-level courses. Figure 5.20 shows the grade distribution for all college-level courses
delivered by Texas public institutions from 2012 to 2015 by course type. The upper left set of columns
marked “Dual Credit Course Seats” show the grade distribution in all DC courses. The upper right set
of columns marked “Unweighted College Credit-Only Course Seats show the grade distribution in all
college credit-only courses delivered to college students. The results show that courses taken for DC
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have significantly higher grades and lower withdrawal rates, compared to all college credit-only
courses. Nearly 40 percent of all grades given for DC courses were A’s, and 74 percent of grades for
DC courses were a B or higher. Just 6 percent of students in DC courses failed or withdrew from them.
In contrast, 32 percent of grades given for college credit-only courses were A’s, and 26 percent of
grades for college credit-only courses were a B. Eighteen percent of students in college credit-only
classes failed or withdrew from them.

One reason course grades may differ in DC courses relative to college credit-only courses is that the
types of courses taught for DC are different than those taught only for college credit. We have seen
that DC courses are universally lower-division courses and mostly concentrated within the academic
core. In contrast, college credit-only courses include upper-division courses and major-specific courses
that would not be offered as DC courses. To the extent that course grades systematically differ across
the types of courses that are likely to be delivered as DC, relative to the overall distribution of college
credit-only courses, the comparison we made above may not reflect true differences in course
performance. To address this issue, the lower left set of columns, marked “Weighted College Credit-
Only Course Seats,” show the grade distribution in college credit-only courses weighted so that they
mirror the distribution of courses delivered for DC. The grade distribution in these courses when
taught as college credit-only courses is still lower than the grade distribution in DC courses. This
likely reflects the fact that course grades are generally higher in upper-division and major-specific
courses, than they are in the academic core. The key takeaway from Figure 5.20 is that course
performance is generally better in DC courses than in college credit-only courses.

Figure 5.20. Grade Distribution for all College-Level Courses Delivered by Texas Public Institutions from
2012 to 2015 by Course Type
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DC students do better in follow-on courses relative to college credit-only students

The analysis thus far has documented that course performance in DC courses is generally better than
when those same courses are taken by college students for college credit only. A number of factors
could explain this finding. For example, our qualitative interviews suggested that high schools often
limit DC enrollment in ways to promote student success, and our quantitative analysis has also
documented the selective nature of DC programs. The higher course grades in DC courses could
reflect these selection patterns. Then again, we have also documented the differences in faculty
characteristics and the fact that many DC courses are taught on high school campuses and by
credentialed instructors who are concurrently high school teachers. Thus, it is also possible that DC
courses are graded differently or are less rigorous on average than typical college courses delivered for
college credit only.

The two sets of factors described above are likely to have different effects on student performance in
follow-on courses, or courses that require the DC course as a prerequisite. On the one hand, if DC
courses are less rigorous or graded less stringently than college credit-only courses, we might expect
students who take DC courses to suffer in follow-on courses that draw on the content and knowledge
that should be developed in the DC course. On the other hand, if the selection processes for DC
courses ensure that higher ability students take DC courses, then these students are likely to do better
in follow-on courses. While we are reasonably confident based on our qualitative and quantitative
findings that DC students are positively selected and hence should be expected to perform better in
subsequent college-level courses, we have very limited information to inform our expectations about
the rigor and grading of DC courses relative to college credit-only courses.

We examined the course performance of DC students in follow-on courses. We focused on two
common DC courses that are required as prerequisites for common academic core courses.
Specifically, we focused on English Composition I (English 1301), because it is the most common DC
course and because most students are required to take English Composition II (English 1302) and a
number of other writing-intensive courses, such as government and history, that require English 1301
as a prerequisite. We also focused on College Algebra (Math 1314/1414), because it is the most
common math DC course, and because most students in STEM majors must also take calculus,
physics, and chemistry courses that require it as a prerequisite.

The first set of columns in Figure 5.21, marked “ENGL 1301,” show student pass rates in English

1301 in blue and courses that require English 1301 as a prerequisite in red. The leftmost set of
columns marked “Initial Course Taken as College Credit Only”” show these pass rates for students who
took English 1301 in college for college credit only. The rightmost set of columns marked “Initial
Course Taken as Dual Credit” show these pass rates for students who took English 1301 in high school
as a DC course. The results show that students who took English 1301 as a DC course are more likely
to pass both English 1301 and follow-on courses that require it as a prerequisite. Specifically, 97
percent of students who take English 1301 as a DC course pass it, whereas 93 percent of students who
take English 1301 as a college credit-only course, after having enrolled in college, pass it. At the same
time, 95 percent of students who took English 1301 as a DC course and subsequently enroll in a course
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that requires English 1301 as a prerequisite pass the follow-on course. The corresponding figure for
students who took English 1301 as a college credit-only course is 84 percent.

The second set of columns in Figure 5.21, marked “Math 1314/1414,” replicate the above analysis for
College Algebra and its follow-on courses. We find similar patterns as we did for English 1301.
Students who took College Algebra as a DC course have higher pass rates both in College Algebra and
in college-level STEM courses that require College Algebra as a prerequisite.

Given the selection patterns into DC courses, these results do not necessarily imply that DC courses
are equally rigorous and graded like college credit-only classes, but they give us some degree of
confidence that the students who are able to gain access to them are able to pass courses that require
content knowledge that should be developed in the DC courses.

Figure 5.21. Pass rates of DC and College Credit-Only Students in Follow-on Courses
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Students who took DC during high school had better college outcomes than college credit-only
students

We examined student outcomes for students who took DC courses during high school versus those
who did not. Figure 5.22 presents differences in college enrollment rates for Texas public high school
graduates from the 2000-2014 cohorts for students who did and did not take at least one DC course in
their eleventh- and twelfth-grade years of high school. The leftmost set of columns, labeled “Without
Controls,” presents the college enrollment rates for these two groups of students. Students who took at
least one DC course in high school had significantly higher college enrollment rates than students who
did not take a DC course. Specifically, 72 percent of Texas public high school graduates who took a
DC course subsequently enrolled in college in the academic year after completing high school. In

57



DRAFT INTERIM REPORT

contrast, the corresponding statistic for Texas public high school graduates who did not take a DC
course was 47 percent.

The raw differences in college enrollment graduates by DC participation partly reflect the selectivity
of DC programs that we have documented previously in this report. To partially adjust for these
selectivity patterns, we ran OLS regression models to adjust college enrollment rates for observable
student characteristics. These models are described in more detail in Appendix E but the results are
summarized in the columns marked “With Controls.” The results suggest that the differences in
college enrollment rates by DC participation are smaller but still large and meaningful, even after
controlling for observable student characteristics. Specifically, conditional on observable student
characteristics, 67 percent of Texas public high school graduates who took a DC course subsequently
enrolled in college in the academic year after completing high school. In contrast, the corresponding
statistic for Texas public high school graduates who did not take a DC course was 50 percent. These
results again confirm the selective nature of DC programs, while also confirming that the students who
participated in DC programs had higher college enrollment rates than those who did not. However, the
set of student characteristics we could include in the models was quite limited and, notably, did not
include any measure of student academic background, such as a score on a standardized assessment.
Thus, we do not claim our results suggest a causal relationship between DC participation and college
enrollment.

Figure 5.22. Probability A Student Enrolls in College After High
School for Those Who Do and Do Not Take DC Courses

Without Controls With Controls
Enrolled in a 2- or 4-Year Public Institution

’_ Never took Dual-Credit [l Took Dual-Credit ‘
2000-2014

Figures 5.23 replicates the analysis above but breaks the college enrollment rate down by whether the
student initially enrolled in a two- or four-year college. Interestingly, the results indicate that all of the
increase in college enrollment for students who took a DC course in high school channels through
four-year colleges. While enrollment rates in two-year colleges are similar among students who do and
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do not take a DC course in high school, enrollment rates in four-year colleges are nearly three times as
high for students who take a DC course in high school.
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Figure 5.23. Probability a Student Enrolls in Two- or Four-Year School After High
School for Those Who Do and Do Not Take DC Courses

Without Controls With Controls Without Controls With Controls
Enrolled in a 2-Year Public Institution Enrolled in a 4-Year Public Institution
B Never took Dual-Credit [l Took Dual-Credit \
2000-2014

Figure 5.24 replicates the analysis above for two-year college persistence rates, defined as being
enrolled during the academic year immediately after high school graduation and either still being
enrolled during, or having completed, an academic credential before the end of the second academic
year. These models are based on the 2000-2013 cohorts to give a full follow-up window for all
cohorts. The results suggest that DC students are more likely to persist for one year, even after
controlling for a limited set of student characteristics.
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Figure 5.24. Probability a Student Enrolls and Persists in College After High
School for Those Who Do and Do Not Take DC Courses

Without Controls With Controls
Persisted after Two-Years of Enroliment
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2000-2013

Figures 5.25 and 5.26 replicates the analysis in Figure 5.22 for enrolling in a college without having
met college readiness standards and college completion. Here, “completion” is defined as completing
any academic credential within eight years of high school graduation and is defined for the 2000-2007
cohorts of high school graduates to provide a uniform follow-up window. “Enrolling not ready” is
defined as enrolling in college in the academic year immediately after high school graduation and not
meeting the state’s definition of college readiness. The results are consistent with our other outcomes
in that DC students are more likely to complete college and less likely to enroll in college as not ready,
even after controlling for a limited set of observable student characteristics.
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Figure 5.25. Probability that a Student Was Not Ready for a Two- or Four-Year School for
Those Who Do and Do Not Take DC Courses

Without Controls With Controls
Deemed Not Ready for College-Level Coursework
I Never took Dual-Credit [l Took Dual-Credit
2000-2014

Figure 5.26. Probability that a Student Graduated from a Two- or Four-Year Public Institution

Without Controls With Controls
Graduated from a 2- or 4-Year Public Institution

’_ Never took Dual-Credit [l Took Dual-Credit ‘
2000-2006

Overall, our findings suggest that DC students appear to have had better course performance, higher
pass rates in follow-on courses, and better student outcomes than students who enrolled in college
without having taken a DC course in high school. The differences are partially, but not fully, explained
by differences in observable student characteristics, again confirming the selective nature of DC
programs. While our results show statistically significant and large differences in an array of student
outputs and outcomes associated with DC participation that persist even after conditioning on
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observable student characteristics, the results do not imply that DC participation is causally related to
these outputs and outcomes because we are unable to fully account for the selection into DC programs.
Further research using experimental or more robust quasi-experimental methods is needed to establish
a causal relationship.

Efficiency in course taking patterns

In this section, we present results related to the efficiency of DC programs. We begin by presenting
results from an analysis of whether students who take DC courses retake those courses once they
enroll in college. We then present results of an analysis of differences in SCH to degree and time to
degree by DC participation.

Course retake rates are low and driven by course performance

One concern voiced by a range of stakeholders, including students, parents, and policymakers, is that
colleges do not always accept DC courses and that some students are required to retake those courses
once they enroll in college. To investigate the extent to which this is happening in practice, we
analyzed detailed transcript records for students from the 2013-2014 cohorts of Texas public high
schools who enrolled in a Texas public college or university in the academic year immediately
following high school graduation. We chose these cohorts because we were able to track DC
enrollment in the junior and senior year of high school, as well as enrollment in college-level courses
during the first two academic years of college. Using the detailed transcript data, we calculated the
percentage of all academic DC courses that were retaken during the first two years of college.

Calculating course retake rates in the manner described above is possible in Texas because all public
two-year colleges are required to use a common course numbering system for core courses that are
listed in the state’s Lower-Division Academic Course Guide Manual (ACGM). While four-year
colleges are not required to use the ACGM course numbering system, the majority of public four-year
colleges voluntarily participate in the Texas Common Course Numbering System (TCCNS). Colleges
participating in the TCCNS submit a “course matrix,” which matches their courses to a corresponding
course in the ACGM to facilitate transfer credits.

Thus, to calculate the course retake rate, we first converted as many college-level courses that a
student took during high school and the first two years of college as possible to a common course
number using the TCCNS. We then checked to see if DC courses a student took during high school
were retaken during college. Using this method, we find little evidence that DC courses are being
retaken in large numbers when students enroll in college. Overall, just 3.2 percent of all DC courses
were retaken during the first two years of college. This number should be thought of as a lower bound,
since not all public four-year colleges participate in the TCCNS, and it is not clear that those
institutions that do participate accurately translate all their lower-division courses to the ACGM.

In Figure 5.27, we examined student course grades in DC courses by whether that course was retaken
or not. The results demonstrate student course performance in the DC courses that were retaken in
college was quite low. Sixty-four percent of students who retook a DC class initially received a D or
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lower or withdrew from the DC course, compared to just 6 percent of students who did not retake the
class. These results suggest that the majority of course retakes are driven by poor performance in the
DC course. However, it is worth noting that 20 percent of students who retook a course earned an A or
a B in the DC course in high school.

Figure 5.27. Student Course Grades in DC Courses
by Whether Course was Retaken or Not
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SCH to degree is similar for students who did and did not take DC courses in high school

Another concern that has been voiced by some stakeholders is that taking DC courses in high school
may increase the total number of SCH it takes on average to complete a degree, when including the
SCH earned through DC. This could arise if DC participants have difficulty transferring credits they
earned in high school to college or applying them to their degrees. It may also arise if DC participants
take DC courses and are poorly advised or simply do not know what they eventually want to major in
and do not take courses that apply to their eventual field of study. Finally, some fields like engineering
have long sequences of major-specific coursework that begin in the first or second year of college.
Such courses are rarely offered for DC, and so if a student completes a significant share of his or her
core coursework through DC before enrolling in college, s’he may end up taking additional courses to
fill up time while completing the required major sequence. To assess whether this concern bore out in
practice, we compared SCH to degree for students who enrolled in college in the academic year after
completing high school and completed a bachelor’s degree within eight academic years for students
who did and did not take a DC course while in high school. The results are reported in the rightmost
columns of Figure 5.28, and suggest that students who took a DC course in high school actually took
slightly fewer SCH (148 versus 149) to complete their degrees when compared to students who did not
take a DC course. It is worth noting that SCH to degree is relatively high in general, given that most
four-year degree programs in Texas require 120 SCH of coursework.
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One reason why DC students might take less total SCH to complete their degrees could be that
students who take a DC course in high school are significantly more likely than students who do not
take DC courses to initially enroll in a four-year college, as we showed in Figure 5.23. It is well
established that transfer students, who start at a two-year college and transfer to a four-year college to
complete their degrees take more SCH to complete their degrees due to transfer credit loss. Since DC
students are more likely initially to enroll in four-year colleges, they are less likely to suffer from this
form of transfer credit loss. To assess the extent to which this issue may be driving the differences in
SCH to degree for students who do and do not take a DC course in high school, we calculated SCH to
degree for students who initially enrolled in a four-year college by DC status. The results, reported in
the leftmost columns of Figure 5.28 show that among students who initially enroll at a four-year
college, DC students take slightly more SCH (146 versus 145) to complete their degrees, when
compared to students who did not take a DC course in high school. Overall, the results on SCH to
degree suggest that DC students take a similar amount of SCH to complete their degrees, when
compared to students who do not take a DC course in high school®,

Figure 5.28. SCH Earned Toward a Four-Year Degree
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Time to degree is lower for DC students than for students who do not take a DC course in high school

181t is worth noting that DC participants might be expected to complete their degrees more quickly than students who do
not take DC. We have shown that DC students appear to have been academically prepared for college-level coursework.
It is also reasonable to hypothesize that DC students were likely to have been more prepared along other dimensions like
non-cognitive factors and motivation as well, since they signaled in high school that they wanted to complete a college
degree and took it upon themselves to take college-level courses in high school. It is reasonable to think that these
students could more easily navigate the complex pathway to a college degree. In that sense, parity in SCH-to-degree may
not be an appropriate comparison, since all-else-equal, these students DC students would be likely to have lower SCH-to-
degree than students who did not take DC in high school.
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The literature suggests that students who take DC courses in high school are likely to take less time to
complete their degrees once they enroll in college because they took some of their college-level
coursework while in high school. To assess whether this was the case in Texas, we compared time to
degree for students who enrolled in college in the academic year after completing high school and
completed a bachelor’s degree within eight academic years for students who did and did not take a DC
course while in high school. The results are reported in the rightmost columns of Figure 5.29, and
suggest that students who took a DC course in high school took significantly less time (5.3 years
versus 4.8) to complete their degrees when compared to students who did not take a DC course. Since
DC students are more likely to enroll initially in a four-year college, we also calculate time to degree
for students who initially enrolled in a four-year college by whether they took a DC course in high
school or not. The results, reported in the leftmost columns of Figure 5.29, show that students who
initially enrolled in a four-year college and took a DC course in high school took 4.7 years to complete
their degrees, compared to 5.0 years for students who did not take a DC course.

Figure 5.29. Years Taken Towards a Four-Year Degree
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Conclusions

In this chapter, we have presented results from a series of descriptive quantitative analyses of DC in
Texas. These analyses drew on administrative data from THECB and TEA and were organized around
the key themes of participation, delivery, outcomes, and efficiency. Below, we summarize our key
findings in each of our topic areas:

1) Access and Participation: Participation in DC increased until 2011 and declined slightly from
then until 2015. The decline in DC participation was likely due to the continued diversification
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of the state as a whole, and the concomitant increase in demographic groups who were less
likely to participate in DC. Indeed, thoughout the study period, students who were white, not
economically disadvantaged, and enrolled in gifted and talented programs were significantly
more likely to participate in DC programs compared to students identified as African
American, Hispanic, and economically disadvantaged. While gaps in participation by race and
SES were present at the beginning of the last decade, they have since widened.

Delivery: Delivery of DC courses varied and changed over time. Faculty who teach DC courses
were significantly less likely to hold doctoral degrees and significantly more likely to be
adjuncts. Overall, 41 percent of DC course seats were taught by a faculty member who was
concurrently employed as a high school teacher by a Texas public high school, and nearly half
of all DC course seats were taught on a high school campus. The share of DC course seats
being delivered by an ECHS increased from 9 percent to 19 percent from 2012 to 2015. While
the course modes of DC courses were similar to those in college credit-only courses, the share
of DC course seats being taught online increased from 9 percent to 15 percent between 2012
and 2015.

Outcomes: DC students outperformed college credit-only students on a variety of outcome
measures, including enrolling in college, being placed out of developmental education,
performance in follow-on classes taken after enrolling in college, persisting in and graduating
from college. We suspect that better academic preparation may contribute to better
performance among DC students, but we do not know to what extent.

Efficiency in Course taking Patterns: DC students who completed a bachelor’s degree took
practically the same number of SCHs to complete a degree as their non-DC counterparts;
however, they took almost half a year less to earn that degree from the time they enrolled in
college. The fact that DC students start taking college courses earlier explains why they
complete college in a shorter amount of time. Moreover, we observed low incidence of DC
students retaking courses they took as DC during their first two years of college, and most of
the retake we did observe was driven by poor performance in the DC course.
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6. Conclusions and Next Steps

This interim report has presented findings from the initial phase of a study of DC programs in the
state of Texas. The overarching study goal is to inform policymakers and stakeholder whether
DC education programs need to be reformed and, if so, how to reform them to better support
students, in turn helping Texas to reach the goals of 60x30TX—the state’s strategic plan. This
interim report was designed to provide information to the 85th Texas Regular Legislature that
could guide policy and legislation governing DC programs. It provides an initial perspective on
the accessibility, diversity, quality, and efficiency of DC education programs in Texas. In this
chapter, we distill the key findings and propose a set of next steps in the form of research
objectives for the second study phase.

Findings

We highlight the most salient findings from the interim report, drawing from both the qualitative
and quantitative results of our work. The bolded paragraph captures the main point, while the
bulleted points below the paragraph provide supporting evidence.

Academic Achievement and Participation

Participation in DC education was related to better performance along a wide range of
student outcomes. While diversity of students taking DC courses increased between 2000
and 2015, it did not keep up with the pace of increased diversity in the overall student
body, and in fact, gaps by race/ethnicity widened over that period. Strict adherence to state
rules on determining student eligibility for DC courses appears to limit access.

e DC students outperformed high school students who did not take dual credit on a variety

of outcome measures, including enrolling in college, being placed out of developmental
education, performance in follow-on classes taken after enrolling in college, and
persisting in and graduating from college. We suspect that better academic performance
prior to the DC experience may contribute to better performance among DC students, but
we do not know to what extent.

e Students who were white, not economically disadvantaged, and enrolled in gifted and
talented programs were significantly more likely to participate in DC programs compared
to students identified as African American, Hispanic, and economically disadvantaged.
Gaps in participation by race and socioeconomic status (SES) that were present at the
beginning of the last decade have since widened.

e While the intent of state guidelines is to restrict access to DC education based on a
student’s academic qualifications, these guidelines may nevertheless inadvertently make
it more difficult for some disadvantaged students to access DC courses.

Delivery of Instruction and Advising
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HElISs delivered DC instruction and advising using a wide array of approaches, and the use
of some of these approaches has changed over time. It is unclear how differences in these
delivery approaches affect the rigor of instruction and assessment of student learning in
DC courses, as well as the quality of advising in DC programs.

e While the Southern Association of Colleges and Schools Commission on Colleges

(SACSCOC) sets minimum standards for who can teach any college level course,
including DC courses; they do not guarantee DC instructors have comparable education,
instructional backgrounds and experiences. Fifty-six percent of DC courses delivered to
students who graduated from high school in 2015 were taught by adjunct faculty, and 41
percent were taught by a faculty member concurrently employed as a high school teacher.
By contrast, 35 percent of college credit-only courses were taught by adjunct faculty, and
just 2 percent were taught by a faculty member concurrently employed as a high school
teacher by a public school in Texas.

e The percent of DC courses taught on a high school campus increased from approximately
48 percent to 55 percent between 2012 and 2015, a difference of close to 7 percentage
points. In addition, the percent of DC courses taught on Early College High School
(ECHS) campuses increased, to about 18 percent in 2015, up from just under 10 percent
in 2012.

e Community colleges reported using college staff and high school counselors to deliver
DC advising, which varied in content, degree of contact with students, and location of
delivery. Resource constraints, scheduling conflicts, and geographic proximity of high
schools to HEIs shaped the advising DC students received.

Efficiency in Course taking Patterns: Credit Hours and Time to Degree and Course
Retake

DC students do not exhibit less efficient course taking patterns than students who start
their college education without college credit earned through DC.
e DC students who completed a bachelor’s degree took practically the same number of
SCHs to complete a degree as their non-DC counterparts; however, they took almost half
a year less to earn that degree from the time they enrolled in college. The fact that DC
students start taking college courses earlier explains why they complete college in a
shorter amount of time.
e Just over 3 percent of all DC courses taken by high school graduates who subsequently
enroll in college were retaken during the first two academic years of college. Most of the
retakes were driven by poor performance in the DC course.

Conclusions and Next Steps

The most significant findings in this report are that recent high school graduates who took DC
courses performed better in follow-on courses and achieved higher rates of collegiate success
than their peers who did not take DC courses. In addition, high school students who earned
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college credit through DC courses did not retake DC courses at high rates after enrolling in
college and were just as likely to graduate with a similar number of SCHs as students who never
took a DC course. We suspect that reported institutional adherence to state rules that establish
minimum guidelines around who is able to matriculate in DC courses may help to explain why
DC students had better outcomes than their non-DC counterparts. Similarly, rules requiring
public HEIs to accept previously earned college credits may help to clarify why the
overwhelming majority of college courses earned through DC programs are transferred.

While it is tempting to conclude that efforts to expand DC programs should continue in Texas
based on these findings, several important questions should give state lawmakers and
policymakers pause. For example, a critical question is, to what extent do wide differences in the
way HEIs approach delivery of DC education affect the academic rigor of DC instruction and the
quality of DC advising? Another question is, is there a way to improve DC advising to reduce the
number of SCHs a DC student earns toward a college degree? And while DC students
outperformed students who did not take DC courses, how much did students’ previous academic
preparation and behavioral dispositions, versus what they learned in their DC courses, contribute
to their success? Also, what are the financial costs and benefits of DC programs to stakeholders,
given that Texas allocates funding to both high schools and HEIs to deliver DC education and
that DC students exhibit similar inefficient course taking patterns as college credit-only students?
Finally, are institutions expanding DC programs in response to House Bill (HB) 505, and if so,
are students still benefitting?

These remaining research questions inform our proposed research objectives, found below, in the
study’s second phase:

e Examine the extent that strategies and techniques used to teach and assess student
learning in DC courses are comparable to that of college credit-only courses. Results
presented in this report reveal that HEIs used a wide range of approaches and models to
deliver DC instruction, and that many of these approaches and models differed from
those used to deliver college credit-only instruction. The extent to which these
differences affect the academic rigor and the quality of instruction that DC students
versus college credit-only students receive is unclear based on the research presented in
this report and merits further investigation, particularly in light of the substantial
freedoms afforded to college faculty over what happens in college classrooms.

e Investigate the types of guidance and information high school and college counselors
give to DC students, and identify factors that may promote more efficient course-
taking. Results in this report also show that HEIs differentiate the kinds of advising they
give to DC students based on a variety of factors, including resource availability,
geographic proximity to high school students, and the types of college-level courses they
deliver to high school students. At present, we do not have a clear understanding of the
types of support and information that students are given under these different advising
models, and whether some of models may work more effectively than others in helping
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students make more informed decisions about what courses to take, where to apply to
college, and how to effectively navigate the challenges of a postsecondary education.

e Estimate the causal impact of DC education on improving student outcomes,
particularly for disadvantaged students. A limitation of the quantitative analyses
presented in this report is that it descriptively compares measures of academic
achievement and course efficiency between high school student graduates who did and
did not take DC courses. Because these two student groups appear to be systematically
different, at least in terms of their academic background but also potentially in terms of
their noncognitive skills, these dissimilarities might be contributing to the differences we
observe in academic performance and course-taking patterns between these two groups.
Estimating the causal impact of DC programs on a range of short- and long-term student
outcomes will therefore be important to identify the extent to which DC programs, in and
of themselves, boost student success and generate financial savings for students and their
families, particularly for disadvantaged students.

e Calculate the cost of implementing DC programs, and the financial savings, if any,
they generate for DC students and the state. Assessing the degree to which DC
programs efficiently use public resources will be key to helping state lawmakers
determine where they should allocate spending to improve DC programs.

e Assess how HEIs have responded to HB 505, which removed state grade-level and
SCHs restrictions for students participating in DC education. Quantitative analyses
presented in this report do not assess changes in student participation and performance
after HB 505 took effect in 2015, which made it easier for HEIs to enroll high school
students in DC education at an earlier age and in an unlimited number of SCHs. An
important next step will be to examine if HB 505 incentivized HEIs to enroll ninth- and
tenth-grade students, and DC students as a whole, in a larger number of courses and how
these changes correlate with changes in overall student performance in DC courses.

Interim Recommendation—Wait and See

Given the significant gaps in our knowledge about DC programs and the fact that our research to
date did not identify any pressing need for immediate policy action, our primary
recommendation is to wait until findings from the next phase of our study emerge to make major
changes to policy affecting DC programs in Texas. Findings from the second phase of the study
will inform reasoned policy decisions that result in as many Texas students as possible benefiting
from appropriately targeted, high-quality, and cost-effective DC programs.
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Appendix A: Sample Selection Criteria and Process

Objective

The objective of this appendix to provide a summary of the criteria and the process RAND used
to purposefully select a set of public higher education institutions (HEI) to participate in the
short-term qualitative DC study. '

Overview of Selection Criteria

The goal of the short-term qualitative DC study is to examine institutional policies and practices
that affect how institutions teach DC courses, advise DC students, and determine student
eligibility for DC courses. Since Texas HEI vary in the way and the contexts in which they
deliver DC education, RAND and the THECB pre-specified factors to select institutions that
could elucidate how Texas HEI ensure quality of DC education across different delivery
modalities and situations. Below are the factors RAND and the THECB identified to select HEI
for the qualitative study:

1) Size of DC education programs
a. Overall
b. Academic DC education
c. Career and technical DC education
2) Approaches to deliver DC education
a. Mode of instruction (e.g. face-to-face, online, hybrid)
b. Type of instructor (e.g. full-time faculty, adjunct faculty)
c. Location of instruction (e.g. high school campus, college campus)
3) The rate of expansion of DC partnerships over time
4) Location of partnering high school
a. Urban and suburban
b. Rural
5) Demographic characteristics of DC student population being served
a. Minority status
b. Economically disadvantaged status

Data Used to Select Institutions: THECB and TEA Administrative Records

RAND drew on student-level administrative records from the THECB and TEA to create a
unique institution-level dataset for the purposes of sampling HEI for the study.?’ RAND

1 RAND worked in collaboration with the Texas Higher Education Coordinating Board to identify a broad set of
criteria to select HEI. However, RAND did not involve the THECB in defining the sampling strategy or technique,
or explicitly selecting the HEI to participate in the study.

20 TEA Data contain demographic data on Texas public high school graduates.

77



DRAFT INTERIM REPORT

intentionally linked these records to identify the number of DC partnerships established by
public four- and two-year HEI throughout the state. RAND identified a DC education partnership
between a public high school and a public HEI if a graduate from that high school earned any
number of SCHs in DC education from that particular HEI. For every institution that delivered
DC education, RAND calculated:

1) Number of DC education semester credit hours delivered in the academic year (AY) 2015
n:
a. Total
b. Career and technical education
c. Urban and suburban high schools
d. Rural high schools
2) Number of DC education partnerships that in AY 2015:
a. Graduated students with more than 100 SCHs of DC education
b. Delivered at least 75% of DC instruction (defined as semester credit hours) using
an on-line approach
Delivered at least 75% of DC instruction using a face-to-face approach
Delivered at least 75% of DC instruction using a hybrid approach
Delivered at least 90% of DC instruction on a high school campus
Delivered at least 90% of DC instruction on a college campus
Delivered at least 50% of DC instruction using adjunct faculty

O

Delivered at least 50% of DC instruction using full-time faculty
Delivered at least 50% of DC instruction to students of color

—

J. Delivered at least 50% of DC instruction to economically disadvantaged
students?!
3) Number of DC partnerships in
a. The 2012 academic year
b. The 2015 academic year

RAND transformed each of these variables into percentages of partnerships that deliver DC
across these different dimensions to facilitate the comparison and selection of HEI. For example,
RAND calculated the percent of partnerships by HEI that delivered at least 75% of DC
instruction using an online approach in the 2015 academic year. RAND also calculated growth in
the number of partnerships each HEI delivering DC education established between 2012 and
2015.

2I RAND defines economic disadvantage by eligibility for free or reduced-price lunch.
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Selecting Institutions

RAND used a three-step strategy to select HEI to participate in the qualitative study and
determine the order in which they will be approached/recruited. Below are the specific steps
RAND took to implement that strategy.

Step 1: First-round selection of institutions based on the amount of DC education
delivered in 2015

RAND chose an initial set of institutions based on the number of SCHs of DC instruction they
delivered. RAND targeted institutions delivering large numbers of DC SCHs since these
institutions have the potential to provide insight into the effective scaling of DC education
programs. While some selected institutions reported delivering large amounts of DC education
overall, others reported delivering large amounts of DC education in urban or suburban high
schools, or in rural high schools. RAND included institutions that cleared pre-established
thresholds on the amount of DC SCHs delivered in the final sample.

Step 2. Second-round selection of institutions based on whether they delivered DC
education using specific delivery modalities and in different educational contexts

To place RAND in a better position to be able to: 1) detect common and unique patterns in
institutional policies and practices across a range of delivery modalities and contexts, and 2)
consider how these factors may affect how institutions teach DC courses, advise DC students,
and determine eligibility for DC coursework across a range of DC education models, RAND
intentionally sought at least five HEI that delivered DC education according to each delivery or
contextual criterion, which we describe in more detail below.??

Delivery and context selection criteria

Location of delivery: High school campus
Mode of instruction: On-line

Faculty of instruction: Adjunct faculty

Faculty of instruction: Full-time faculty
Delivery of CTE DC education

Minority student population

Economically disadvantaged student population

S@ moe ae o

Substantial growth in number of DC partnerships between 2012 and 2015

22 RAND selected delivery and contextual criteria that would be able to illuminate how institutional policies and
practices affect eligibility for, advising in, and teaching of dual-credit education in cases where dual-credit education
is not implemented in a traditional college setting. RAND defines a traditional college setting as one that delivers
academic courses on-campus, face-to-face, and to students who historically have had access to postsecondary
education.
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RAND examined whether the initial set of selected institutions satisfied delivery or contextual
criteria, and by and large they met the five-institution quota. On criteria where they did not,
RAND randomly selected an additional set of institutions that qualified under each criterion to
satisfy the criterion quota. These institutions did not report delivering large amounts of DC
education.

An institution satisfied a specific criterion if it: 1) delivered a significant proportion of DC
instruction using a particular approach or within a particular context, and 2) partnered with a
large number of high schools to implement DC education using this particular approach or within
a particular context. For example, an institution would be categorized under Location of delivery:
High school campus if it taught 90% of its DC instruction on a high school campus, and
partnered with a large number of high schools to implement DC education on high school
campuses.

In the end, this selection process yielded a total of 25 institutions. In cases where a selected
college belongs to a district or system, Gibson will first approach the overall college system to
learn whether the system or the institution determines the policies and practices on DC
education. If the system indicates that institutions have discretion over DC policies and practices,
RAND will provide the name of the institution it prefers to interview. Nevertheless, the district
or system will have latitude to decide which institution it wants to include in the study.

Step 3. Recruitment of Institutions

Given the goal of recruiting at least 15 of the 25 selected institutions to participate in the study,
RAND needed to determine the order in which the HEI would be approached/recruited. RAND
prioritized the recruitment of a set of selected institutions that cleared pre-determined thresholds
on the amount of DC education delivered in the 2015 academic year (SCHs overall, SCHs
delivered in an urban/suburban location, SCHs delivered in a rural location).

To round out the number of institutions the Gibson Consulting Group (Gibson) would recruit for
the study to 15, RAND used a random number generator to prioritize the remaining selected
institutions. Gibson sent recruitment emails to institutions who made the first 15 institution cut.
Each of the 15 institutions met at least one delivery or contextual criterion.

If Gibson is unable to schedule interviews for any of these 15 institutions, it will send additional
rounds of emails to more of the selected institutions based on descending rank until a total of 15
institutions are successfully recruited for the study. 2*

23 Based on the process RAND used to prioritize the order in which institutions will be approached to participate in
the study, RAND cannot guarantee that a certain number of institutions will meet each delivery and contextual
criterion.
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Appendix B: Recruitment Email

INSTITUTION is invited to participate in Phase II of a study on dual credit education (DC)
being conducted by RAND, Gibson Consulting Group, The Texas Higher Education
Coordinating Board (THECB). This study is jointly funded by the Greater Texas Foundation,
Houston Endowment, the Communities Foundation of Texas/Educate Texas, and the Meadows
Foundation. Phase II will explore institutional policies and practices that affect how institutions
teach DC courses, advise DC students, and determine student eligibility for DC courses. Phase 11
will also examine the perceived benefits and challenges of delivering DC education. The
research in no way will be used to assess your institution’s compliance with state policy on DC
or for accountability purposes. The THECB fully supports this study and values your
involvement (see attached letter).

Your institution’s participation is vital for helping state and local policymakers identify best
practices in DC education. With assistance from the THECB*, RAND identified staff
participants at your institution who oversee or manage your DC program and know how your
institution’s policies and practices affect teaching, advising, and student eligibility within that
program. The names and titles of identified staff appear at the end of this letter. Feel free to
invite other staff for a group interview, if needed. To learn more about the study, contact Trey
Miller, Full Economist at the RAND Corporation, at 310-503-5364, to set up an informational
phone meeting.

Your institution’s participation in this research is completely voluntary. If your institution
participates in the study, we would like to conduct a 1.5-hour phone interview with identified
staff, at their earliest convenience. To schedule an interview for participating staff, please
click here. If clicking above does not work, please copy/paste the following URL into your
web browser:

https://gcginterviews.acuityscheduling.com/schedule.php?appointmentType=1299951

The scheduling website will prompt you to enter a date and time that works best for the
participants, and will request the best phone number and email address to reach them. We will
use the phone number you provide to contact participants at the time of the interview. The email
address you provide will be used to send a confirmation for the scheduled interview (from
scheduling@acuityscheduling.com). The confirmation email will include a link for viewing the
interview appointment details and rescheduling the interview if necessary.

When scheduling your interview, your institution will also be asked to answer a pre-
interview questionnaire that captures descriptive information on how your institution
delivers DC education. You do not need to complete the questionnaire to schedule your

institution’s interview, but it should be completed by one participant before the time of the
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scheduled interview. The scheduling website will provide a link to complete the pre-interview

questionnaire, and it can also be completed by clicking here or copying/pasting the following
URL into your web browser: INSERT QUALTRICS LINK

We look forward to telling you more about this important study and potentially working with
you.

The RAND Corporation
Gibson Consulting Group

*THECB staff may have been in communication with your colleagues about this research. Plea
note, however, that your institution and the names of all participants will be kept confidential
from THECB staff to provide assurance that the information shared in the interview cannot be
used for compliance or accountability purposes.

CC: DC Contact Person

SC
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Appendix C: Pre-Interview Questionnaire

1.

2. Higher education institutions across Texas deliver dual- credit education in different ways.

Please provide some background to help us understand the context of your institution’s
dual- credit program help us understand the context of your institution’s dual- credit

program.
a) How long has your institution offered dual- credit courses?
years
b) How many school districts or high schools does your institution partner with to deliver
DC courses?
districts
schools
c) Approximately how many students enrolled in dual- credit courses this past academic
year?
FTE students
d) For which program(s) does your institution offer dual- credit courses? (Select all that
apply)
____Academic programs
_ Career and technical education programs
e) In which subject areas does your institution offer DC courses? (Select all that apply)

__ Arts & Humantities (e.g., literature, foreign languages, history)

__ Social & Behavioral Sciences (e.g., psychology, political science, sociology)
_ Sciences (e.g., chemistry, biology, math)

____Business & Economics (e.g., accounting, economics, marketing)

___ Fine Arts (e.g., creative writing, music)

___ Nursing & Medicine

___ Office Administration

____ Computer Sciences (e.g., programming)

____Trades (e.g., welding)
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We would like to learn about how your institution delivers dual- credit courses to all partner
districts and schools. If delivery varies by school district and/or program, please select all
applicable responses.

a) Where is dual- credit instruction delivered? (Select all that apply)
____High school campus

___ College Campus
___ Other (specify)

b) How is dual- credit instruction delivered? (Select all that apply)
____ Face- to- Face

___ Online
____Hybrid
____ Other (specify)

¢) Who instructs dual- credit courses? (Select all that apply)
____High- school teacher

___ College faculty
__ Other (specify)

d) What is the student composition of dual- credit courses?
____Only dual- credit students

__ A mix of dual- credit and college- credit- only students

e) Do any of the schools your institution partners with have acquired an official TEA Early
College High School designation?

_ Yes (if yes, how many?) schools
No

. Please answer the following questions about advising dual- credit students.

a) Who advises dual- credit students? (Select all that apply)
High- school counselors

College counselors

College faculty

84



DRAFT INTERIM REPORT

Other (specity)

b) What types of advising or information does your institution provide to dual- credit
students? (Select all that apply)
___Academic (Select all that apply)

___ Course taking
___ Choosing a major/field of study

Transferring credit earned in academic dual- credit courses to a two- or
four- year college

___ Information on campus resources (e.g. library, computer labs)
____Admissions contacts at two- and four- year institutions
__ Career (Select all that apply)
_ Course taking
_ Choosing a career field/path

___Transferring credit earned in CTE dual- credit courses to a two- or four-
year college

____ Information on high- wage, high demand jobs, and the training programs
associated with those jobs

____ Connections your institution has to local employers
_ Personal Support (Select all that apply)

__ Implications of dual- credit on financial aid eligibility and postsecondary
finance

Resolving issues that may impact academic success
Information about counseling or mental health services
Information about social services agencies (e.g. welfare offices)

__ Other (specify)
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Appendix D: Interview Protocol

Introductory Script [5 minutes]

[Note to Interviewer: Say additional words/phrases in parenthesis if group interview format used.]

Thank you for submitting your answers to the pre- interview questionnaire and participating in this
[group] interview. My name is [insert name]. [ am a researcher with Gibson Consulting, a research
consulting firm. We are partnering with RAND Corporation, an independent non- profit research
institute to conduct a study jointly funded by the Greater Texas Foundation, Houston Endowment,
the Communities Foundation of Texas, and the Meadows Foundation. This study is being
conducted for the Texas Higher Education Coordinating Board (THECB) to learn about DC policy
and practice, and will not be used for compliance or accountability purposes. This study is an
opportunity for stakeholders to gather information about institutional dual- credit policies and
practices to identify and scale best practices around dual- credit education.

[Today, we have assembled several of you from [insert institution name] in hopes that you
could provide some insights on this topic.]

Most of the questions ask about your institution in general, not about you specifically, and your
participation in this [group] interview is voluntary. You may choose not to participate in the
interview, decline to answer any question, or stop the interview at any time without penalty. Our
study team will keep what you say confidential—we will not share information about you with
anyone else outside of the research team in a way that might individually identify you or your
institution. [However, because this is a group interview, please do not say anything you would not
want others to know and talk about, as we cannot promise you that others on the line will keep
what is discussed anonymous and confidential. We do ask that everyone on the line please respect
the confidentiality of other participants and not repeat what we discuss outside of this interview. ]

I estimate our conversation today will last about 90 minutes. [Because this is a group interview
conducted by phone, speak clearly and one at a time so that we can hear everyone.] I will be
jotting some notes so I can remember what you say. In addition, I would like to audio- record
today’s discussion to check the accuracy of my notes. The notes and the audio- recordings will be
destroyed as soon as the research team has completed data collection and analysis. Is this alright
with you? Do you have any questions for me at this point before we begin?
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|. Context [Approximate length of time: 10 minutes]

1. For our notes, please state your name, title, and role in overseeing or managing dual-
credit programs.

In the pre-interview questionnaire, you shared how your institution delivers dual-credit courses,
whether they are on high school campuses, or on college campuses, and whether courses are
delivered face-to- face, or online. We would like to learn more about how your institution
decided on this delivery approach.

2. Could you please share the decisions that led your institution to adopt its approach to
delivering dual-credit education?

Now, I'm going to ask you a series of questions about the following topics: 1) the advising of
dual-credit students, 2) the teaching of and assessment in dual-credit courses, 3) and determining
student eligibility for dual-credit education. The initial questions within each topic will start
broad, but depending on your answer, I'll have a few follow-up questions.

We will then move on to getting your insights on the benefits and challenges of delivering
dual-credit education, and how you think the state should reform dual-credit policy and
practice.

Il. Advising for Dual-Credit Courses [Approximate length of time: 15
minutes]

I want to start by asking a number of questions about how your institution advises dual-credit

students.

3. What procedures / guidelines has your institution established for helping high school students
select dual-credit courses?

[Ask ALL following probes]

a. How (if at all) do students’ anticipated major/field of study/career trajectory play a
role in the advising students receive about which dual-credit courses to take?

b. How (it at all) does credit transfer play a role in the advising students receive about
which dual-credit courses to take?

c. Has our conversation made you think of any other ways in which your institution
helps high school students select dual-credit courses?

4. What kinds of training (if any) does your institution provide to high school and/or college
advisers who counsel dual-credit students?

lll. Teaching of and assessment in dual-credit courses [Approximate length
of time: 25 minutes]
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Now 1'd like to learn from you about teaching and assessment in dual-credit courses.

5. What policies or guidelines has your institution established for teaching dual-credit courses?
[Ask ALL following probes]
a. How do these policies/guidelines relate to the design of content or curriculum?

b. How do these policies/guidelines relate to who can act as an instructor of a dual-
credit course beyond what is required by state rules?

c. How do these policies/guidelines relate to the types of instructional strategies that
should be used in dual-credit courses?

d. Are there any other policies/guidelines related to the teaching of dual-credit courses
that we haven’t discussed?

6. What kinds of instructional training or support does your institution offer to high school
teachers and/or college faculty teaching dual-credit courses?

a. How does this training or support differ from the training or support for instructors who
teach college-credit-only courses?

7. What guidelines does your institution have in place to help instructors assess the
academic performance of dual-credit students?

8. How (if at all) do you think assessment of student learning and performance in dual-credit
courses differs from high school-credit-only courses?

IV. Eligibility for Dual-Credit Courses [Approximate length of time: 15
minutes]

Turning to another big topic, 1'd like to hear from you about eligibility for dual-credit courses.

9. How does your institution determine a student’s eligibility to participate in dual-credit
education?

[Ask ALL following probes]

a. How does your institution consider the types of assessments used to determined
eligibility for dual-credit courses?

b. How does your institution consider a student’s grade level or age?

c. How does your institution consider the types of courses a student has previously
taken in school?

d. How does your institution consider a student’s previous academic performance in
school?
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e. How does your institution consider whether a student is enrolling in academic or
career and technical dual-credit education?

f.  Are there any other factors considered?

10. Could you please share the decisions that led to using the eligibility criteria you’ve identified?

11. Does your institution’s approach for determining readiness for dual-credit courses differ

from your institution’s approach for determining readiness for credit-bearing college-level
courses, in other words courses for regular college students? If yes, how? And why?

V. Benefits and Challenges of Dual-Credit Education [Approximate length of

time: 15 minutes]

Thank you for your answers thus far. Now, we would like to get your thoughts about the
benefits and challenges of delivering dual-credit courses.

12. From your institution’s perspective, how do various stakeholders benefit from dual-
credit education?

13. From your institution’s perspective, what kinds of challenges does dual-credit education
pose to various stakeholders?

VI. Ending [Approximate length of time: 5 minutes]
Now wrapping up our conversation, I have just two more questions for you.

14. What advice would you provide to other institutions about how to implement a high-quality
DC program?

15. How do you think state policymakers should reform dual-credit policy and practice?
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Appendix E: Data and Methods

In this Appendix, we describe the data used in our quantitative analyses and provide additional
details about specific methods used for particular analyses. We begin by describing the data and
then describe different methods.

Data

In this section we describe the administrative data files that we used to conduct our quantitative
analyses, and how we linked them at the individual level and over time to create our analytic data
files. We begin by describing the specific administrative data files that we used, and then we
describe how we link them to create our analytic file.

Administrative Data Files

The data used for our quantitative analyses come from administrative records maintained by
THECB and TEA. We draw upon the following THECB administrative data files:

1) CBM001: The Enrollment Report (2000-2015). This file captures college enrollment at
all HEIs in Texas, including public, private non-profit, and for-profit two- and four-year
colleges. The file captures the number of SCH attempted each semester at all colleges in
the state. Beginning in the 1999-2000 academic year, the file began distinguishing
between DC and regular college SCH. The file also captures demographic information
about all college students in the state. We use this file to capture information about DC
participation, college enrollment and persistence, and SCHs earned.

2) CBMO002: The TSI Report (2000-2015). This file captures information about college
readiness for all students enrolling in degree programs that require demonstrating college
readiness. This includes all students enrolling in any program leading to an undergraduate
degree (Associates or Bachelors) or a Level II Certificate at Texas public two- or four-
year HEIL. We use this file to capture information about whether students enroll in college
meet the state’s college readiness standards.

3) CBMO009: The Graduation Report (2000-2015). This file captures information about all
degrees conferred at all HEIs in Texas, including public, private non-profit, and for-profit
two- and four-year colleges. We use this file to capture information about college degree
completion.

4) CBMOO0S: The Student Schedule Report (2012-2015). This file captures detailed
transcript-level information for all students enrolled at any public two- or four-year HEI
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in Texas. We use this file to capture detailed information about course performance in
DC, regular college, and follow-on courses. We also use this file to capture detailed
information about course mode and location. Since THECB only began collecting this
information in 2012, we can only examine these data for 2012-2015.

5) CBMO008: The Faculty Report (2012-2015). This file captures detailed information
about faculty members teaching courses at public two- or four-year HEI in Texas. We use
this file to capture information about the rank, highest degree earned, and employment
status (full time, part-time or adjunct) for the faculty member of record for each course
delivered at Texas public two- and four-year colleges from 2012-2015.

We also draw upon several administrative files from TEA. These include:

1) TEA High School Graduate Cohort File (2000-2015). This file captures basic
information about all graduates of Texas public high schools. This includes demographic
information and information about the high school that the student graduated from. We
use this file to identify cohorts of high school graduates to track into Texas public
colleges and to identify the grade during which students took DC courses, if any.

2) TEA Employment Records (2015). This file captures information about all employees
of Texas public schools. We use this file to identify college courses delivered in 2015
whose faculty member of record was employed as a teacher in a Texas public school in
2015.

Finally, we also draw upon a file that captures information about the date when each ECHS that
was in operation in 2015 was first granted its status by TEA. The file indicates the TEA high
school code for the high school that operated each ECHS and an indicator for whether or not the
ECHS was a standalone high school or embedded within a larger high school with the same TEA
high school code. We use this file to develop indicators of enrollment in ECHSs.

We link the files above across time and at the individual student level using SSNs to create two
analytic files that we use in our quantitative analyses. Table AE.1 describes the key variables
included in each file and the cohorts for which each variable is available.

The first file, referred to as the “Student File,” tracks cohorts of graduates of 2000-2015
graduates of Texas public high schools, capturing DC SCH up to four academic years prior to
graduating from high school and college enrollment and degree completion up to eight years
after graduating from high school. Since we only have enrollment data from 2000-2015, we are
only able to create certain indicators for specific cohorts, as described below. The file captures
detailed student information from the TEA graduate file, including race / ethnicity, free lunch
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status, an indicator for whether or not the student participated in a Gifted and Talented program,
an indicator for whether the student was identified as an English Language Learner, and an
indicator for whether the student was identified as a vocational education student. The file also
captures information about whether the student graduated from a HS that was either a standalone
ECHS or had an ECHS embedded within it. The file captures information about whether the high
school the student graduated from was located in an MSA (considered Urban) or not (considered
Rural). The file captures outcomes including college enrollment (defined as enrolling full or part-
time during the Fall or Spring semester immediately following high school graduation),
Enrolling not ready for college (defined as enrolling in a Texas public college in the Spring or
Fall immediately after high school graduation in a program requiring demonstration of college
readiness and not having met the state’s college readiness standard at the time of enrollment),
persistence (defined as still being enrolled in any college in Texas one year after high school
graduation or having completed any postsecondary credential by that time point), and completion
(defined as having completed any postsecondary credential within eight years of high school
graduation). The file also has indicators for enrolling in a two-vs. four-year college, and
completing different postsecondary credentials. Finally, the file includes an indicator of SCH-to-
degree for students enrolling in a HEI during the Spring or Fall Semester immediately following
high school graduation and completing a four-year degree within eight years of high school

graduation.
Table AE.1: Key Variables by Analytic File
DC Participation Student Info Context Outcomes Efficiency
Student File - Variables Generally Available 2000-2015 Unless Otherwise Noted
DC SCH 9th-12th Gr?* Race / Ethnicity ECHS Enroll 2 vs. 4 year SCH-to-Deg?®
DC SCH 11th-12th Gr?® Free Lunch Status Urbanicity Enroll Not Ready
DC SCH 12th Gr Gifted and Talented Persist?’
ESL Status Complete?®
Vocational

Additional Variables Available in Course File - Variables Generally Available 2012-2015 Unless Otherwise Noted

Specific DC Courses Location DC Course Performance Retake?®
Mode Follow-on Course Performance?°
Faculty Char®’

Academic vs. CTE

24 Defined for 2003-2015 cohorts
2 Defined for 2000-2006 cohorts
26 Defined for 2001-2015 cohorts
27 Defined for 2000-2014 cohorts
28 Defined for 2000-2006 cohorts
2 Defined for 2012-2014 cohorts
30 Defined for 2012-2014 cohorts
31 HS Teacher defined for 2015 cohort only
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Beginning in 2012, THECB began collecting detailed transcript-level information about all
college courses taken at any public HEI in the state. The file includes detailed course and section
identifiers that allow us to link courses to information about their faculty member of record from
the CBMO00S. For the 2012-2015 cohorts, we link the student level file above to additional
course-level information about all college level courses taken by graduates of Texas public high
schools. The file includes information about enrollment and course performance for particular
DC courses, information on location (high school vs. college campus, mode of instruction (face-
to-face, online, or hybrid), faculty characteristics (whether or not the instructor was employed as
a public school teacher in Texas, rank, highest degree earned, full- or part-time status, and
adjunct status. For two common DC courses (English 1301 and Math 1314/1414), we also
capture information about performance in courses that require those courses as a prerequisite.
Finally, for all courses taken as DC in high school, we track college courses taken during the first
two years of college to identify whether the student subsequently retook the same course after
enrolling in college.

Methods and Results

In this section, we describe the quasi-experimental methods used in Chapter 5. We also present
detailed findings and regression output. We begin by describing the linear probability models
that we used to describe characteristics associated with DC participation and to assess changes in
disparities over time. Next, we describe the linear probability models we used to describe how
student characteristics are related to course delivery mode. Then, we describe linear probability
models that relate student outcomes to DC participation. Finally, we describe ordinary least
squares (OLS) regression models we used to relate SCH-to-degree to DC participation.

Linear Probability Models Describing Characteristics Associated with DC Participation
and Increasing Dispatrities Over Time

To see how different characteristics are associated with DC participation over time, we regressed
various indicators variables on whether a student took a DC course in their senior year of high
school. The coefficients can be thought of as how many percentage points having that
characteristic affects the probability that a student took DC. For example, the coefficient on
“male” is -0.0401 which would imply that about men took DC about 4 percentage points fewer
than women, controlling for other characteristics.

To examine the effect over time, the same regression was run for different time periods: 2000-
2006, 2007-2011, and 2012-2015, which correspond to regressions (2), (3), and (4), with the
regression from 2000-2015 corresponding to regression (1). This allows for us to see if there are
trends to how the characteristics are associated with taking a DC course in a student’s senior
year.
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The regressions also are absorbing year fixed effects. This is because a phenomenon may vary
between years for reasons that are not properly captured by our data. Failure to include these
time fixed effects could lead to an omitted variable bias and skew the results.

The regression specification is as below:
Yi = Bo + BiXie + BaZi + viTt + &t

Where Y is the probability that a student took DC in their senior year, X is a matrix of time-
variant student characteristics, Z is a matrix of time-invariant indicators for race and sex, T is a
and “t” are individual and year

[13%2]
1

matrix of year fixed effects, with € as an error term.
indicators. Note that the outcome variable is time-invariant.

Regression output is below:
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(1)

(2)

(3)

(4)

(5)

(6)

(7)

(8)

Year FE Year FE Year FE Year FE Year FE Year FE Year FE Year FE
2000-15 2000-06 2007-11 2012-15 2000-05 2006-09 2010-12 2013-15
VARIABLES Took Dual-Credit in 12 Grade
Male -0.0401***  -0.0264***  -0.0485***  -0.0499***  -0.0247*** -0.0437*** -0.0523*** -0.0488***
(0.000328) (0.000804) (0.000991) (0.000924) (0.000800) (0.000969) (0.000987) (0.000906)
Black -0.0871*** -0.0153* -0.0910***  -0.0929*** -0.00191 -0.0395***  -0.0905***  -0.0931***
(0.000753) (0.00808) (0.00192) (0.00140) (0.00769) (0.00893) (0.00147) (0.00138)
Hispanic -0.0607***  -0.0458***  -0.0579***  -0.0465***  -0.0327*** -0.0687*** -0.0417*** -0.0489***
(0.000642) (0.00779) (0.00163) (0.00119) (0.00738) (0.00864) (0.00125) (0.00118)
Asian -0.0441*** -0.0125 -0.0384***  -0,0537*** -0.00228 -0.0258***  -0.0569***  -0.0582***
(0.000778) (0.00779) (0.00221) (0.00257) (0.00737) (0.00862) (0.00279) (0.00250)
Other Race -0.0160*** 0.0130* -.00686***  -0.0487***  (0.0255*** 0.0119 -0.0458***  -0.0514***
(0.000757) (0.00779) (0.00217) (0.00317) (0.00737) (0.00862) (0.00346) (0.00313)
Economically
Disadvantaged -0.0327***  -0.0155*** -0.0348*** -0.0460*** -0.0177*** -0.0263*** -0.0424*** -0.0454***
(0.000359) (0.000871) (0.00107) (0.000991) (0.000864) (0.00105) (0.00107) (0.000971)
ESL -0.0690***  -0.0429***  -0.0736*** -0.0880*** -0.0408*** -0.0715*** -0.0996*** -0.0835***
(0.000518) (0.00118) (0.00164) (0.00136) (0.00126) (0.00142) (0.00152) (0.00132)
Gifted 0.157*%** 0.117*** 0.180*** 0.162%** 0.125%** 0.162%** 0.184*** 0.159***
(0.000692) (0.00175) (0.00204) (0.00197) (0.00179) (0.00199) (0.00205) (0.00196)
Special Ed -0.101***  -0.0583***  -0,124%** -0.120***  -0.0607***  -0.105*** -0.133*** -0.117***
(0.000294) (0.000702) (0.000878) (0.000895) (0.000666) (0.000863) (0.000932) (0.000871)
Vocational Ed 0.0175***  -0.00178**  0.0296***  0.0402***  -00280***  0.0134***  (0.0388***  (0.0389***
(0.000367) (0.000873) (0.00112) (0.00112) (0.000874) (0.00109) (0.00118) (0.00111)
Urban -0.0841***  -0.0437*** -0.0991***  -0.106***  -0.0559*** -0.0897***  -0.108*** -0.111%**
(0.000540) (0.00125) (0.00165) (0.00163) (0.00128) (0.00160) (0.00168) (0.00162)
Constant 0.261%** 0.136%** 0.298*** 0.305*** 0.134%** 0.255%** 0.320%** 0.307***
(0.000835) (0.00791) (0.00233) (0.00204) (0.00750) (0.00878) (0.00210) (0.00202)
Observations 4,138,912 450,836 530,386 605,136 449,830 502,603 572,033 613,903
R-squared 0.075 0.057 0.071 0.068 0.063 0.069 0.071 0.067

As discussed in the quantitative section, it appears that the coefficients on many of the regressors
appear to be growing in absolute value over time, suggesting that the relationship between taking

DC in senior year and these descriptive variables is growing stronger. This is notable in
regressors: Male, Black, Other Race, Economically Disadvantaged, ESL, Vocational Education,
and Urban. All of the coefficients on the male race indicators are negative suggesting that White

females have the strongest association with taking DC in senior year.
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Unsurprisingly, being “Economically Disadvantaged” is negatively associated with DC and
gifted is positively associated. This suggest that the students taking DC are more likely to be
better performers in school and richer. The negative association between Urban and DC further
confirms that rural students are more likely to participate in DC.

While there are potential problems with linear probability models, these problems are most
prominent near 1 and 0, which should not be an issue in this regression. Given that the average of
the outcome variable is not close to 1 or 0, probit and logit models would have similar estimates
of coefficients.

It’s important to note that these estimates do not show a causal relationship. These regressions
are meant to show how characteristics are associated with taking DC in a student’s senior year.

There are potential issues in examining how the coefficient changes on race. This is due to
changes in how the 2010 U.S. Census classified race and ethnicity as discussed in the report and
seen in Figure 5.7 with reduction in Black and Hispanic participation rates. Before 2010 the
Census required respondents to identify a single race/ethnicity category. Starting with the 2010
Census, the Bureau allowed respondents to identify multiple race and ethnicity categories.
THECB and TEA adopted this convention in 2010 as well to be consistent with the Census.

To check that this change is not biasing these estimates downward overtime, the regressions
were run again over four different time periods with two before the 2010 census and two
afterwards. The before regressions examine 2000-2005 and 2006-2009 and correspond to
regressions (5) and (6), respectively. The years are obviously not balanced among the two
regressions, but given DC enrollment increased over time, the years were made to be unbalanced
so that the observations would be relatively similar across the two regressions. This gives
information on how the association between observable characteristics and taking DC in a
student’s senior year changes over time before the census change.

The after regressions examine 2010-2012 and 2013-20015 and correspond to regressions (7) and
(8), respectively. These robustness checks are specifically on the race variables to show that the
associated coefficients are decreasing both before and after the 2010 Census change. It would be
a problem if the coefficients stopped decreasing following the change, suggesting that the
original race regression coefficients were sensitive to the change in 2010 Census definition.
Fortunately, that is not case.

Linear Probability Models Relating Student Outcomes to DC Patrticipation

We constructed indicators for various college outcome such as: enrolling in a 2 or 4 year school
directly following high school graduation, being considered “college ready”, persisting past the
first year of college, and graduating from a 2 or 4 year school within 8 years of graduating high
school.
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We regressed an indicator for ever taking a DC course on the outcome indicators using year
fixed effects to see how taking DC affects various outcomes. There are two regressions for each
outcome variable: one with no controls and another controlling for observable student
characteristics.

The regression specification is as below:
Yi = Bo + BiXie + B3Zi + viTt + €t

Where Y is the probability that of a given outcome, X is a matrix of time-variant student
characteristics, Z is a matrix of time-invariant indicators for race and sex, T is a matrix of year
fixed effects, with € as an error term. “i” and “t” are individual and year indicators. Note that
these outcome variables are time-invariant.

Regression output is below:
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VARIABLES

(1)

2000-14

(2)
Year FE
2000-14

Enrolled in 2-year HEI

(3)

2000-14

(4)
Year FE
2000-14

Enrolled in 4-year HEI

(5)

2000-14

Enrolled in 2- or 4-year HEI

(6)
Year FE
2000-14

(7)

2000-14

(8)
Year FE
2000-14

Not College-Ready

)

2000-2013

(10)
Year FE
2000-2013

(11)

2000-2006

(12)
Year FE
2000-2006

Persists past 1% year Graduate from 2- or 4-year HE

Ever took DC
Male

Economically
Disadvantaged

Black
Hispanic
Asian
Other Race
At Risk

LEP

ESL

Gifted
Special Ed
Vocational Ed
Urban
Constant

Observations
R-squared

0.0128***
(0.00179)

0.298%**
(0.000692)
515,131
0.000

0.00791%**
(0.00190)
-0.0319%**
(0.00127)

-0.0190%**
(0.00151)
0.00149
(0.00266)
0.0265%***
(0.00196)
0.0250%**
(0.00288)
0.0595%**
(0.00277)
0.0127***
(0.00142)
-0.0364%**
(0.00902)
-0.0164*
(0.00991)
-0.122%**
(0.00209)
-0.0890%**
(0.00226)
0.0743%**
(0.00150)
-0.0244%**
(0.00186)
0.279%**
(0.00274)
514,552
0.019

0.267***
(0.00158)

0.184%**
(0.000613)
515,131
0.052

0.202%**
(0.00162)
-0.0184%**
(0.00109)

-0.0435%**
(0.00129)
0.0826%**
(0.00227)
0.00695***
(0.00168)
0.0447***
(0.00246)
0.0430%**
(0.00237)
-0.140%**
(0.00122)
-0.0225%**
(0.00771)
-0.0218%**
(0.00847)
0.185%**
(0.00178)
-0.115%**
(0.00193)
-0.0203***
(0.00128)
0.0446%**
(0.00159)
0.214%*x
(0.00234)
514,552
0.135

0.258***
(0.00192)

0.469%**
(0.000743)
515,131
0.034

0.192%**
(0.00200)
-0.0483%**
(0.00134)

-0.0558%**
(0.00159)
0.0827***
(0.00280)
0.0402%**
(0.00207)
0.0744%**
(0.00304)
0.106***
(0.00292)
-0.120%**
(0.00150)
-0.0581%**
(0.00951)
-0.0378%**
(0.0104)
0.0581%***
(0.00220)
-0.196***
(0.00239)
0.0534%**
(0.00158)
0.0170%**
(0.00196)
0.473%**
(0.00289)
514,552
0.085

-0.105***
(0.00140)

0.168***
(0.000540)
515,131
0.011

-0.0611%**
(0.00147)
-0.0334%**
(0.000989)

-.00308***
(0.00117)
0.0655%**
(0.00206)
0.0410%**
(0.00152)
0.0206%***
(0.00223)
-0.0243%**
(0.00215)
0.0716***
(0.00110)
-0.00950
(0.00700)
0.00859
(0.00769)
-0.0799%**
(0.00162)
-0.0188%**
(0.00176)
0.0396%**
(0.00116)
-0.00367**
(0.00145)
0.120%**
(0.00212)
514,552
0.043

0.266***
(0.00193)

0.430%**
(0.000741)
513,333
0.036

0.200%**
(0.00199)
-0.0520%**
(0.00133)

-0.0809***
(0.00157)
0.0707%**
(0.00276)
0.0284***
(0.00205)
0.0711%**
(0.00303)
0.0903***
(0.00290)
-0.139%*x
(0.00149)
-0.0589***
(0.00738)
-0.0283***
(0.00756)
0.0865%**
(0.00220)
-0.191%**
(0.00234)
0.0366***
(0.00154)
0.0541%**
(0.00194)
0.440%**
(0.00285)
512,768
0.102

0.301%**
(0.00208)

0.215%**

(0.000659)

452,385
0.044

0.207***
(0.00209)
-0.0582%**
(0.00121)

-0.0492%**
(0.00150)
0.174%**

(0.0115)
-0.0108
(0.0112)
0.00435
(0.0111)
0.0661%***
(0.0111)
-0.127%**
(0.00134)
0.00708
(0.00576)

-0.0463%**
(0.00700)
0.124%**
(0.00192)
-0.129%**
(0.00199)

0.00522%**
(0.00131)
0.0135%**
(0.00168)
0.264%%*

(0.0112)
450,836
0.128
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First, it is evident that the effect of ever taking DC on various higher education outcomes shrinks
in absolute value when controls are added. Second, ever taking DC is associated with positive
student outcomes, which is showed by the coefficient on that regressor being significantly
positive on the outcomes of enroll, persist and graduate while being significantly and negatively
associated with being not ready.

When examining the signs on coefficients, there may be instances where it does not seem
intuitive. This suggests more analysis, but may also be a product of the way that the variables are
constructed. For instance, the not ready indicator is constructed that to be considered not ready,
one must enroll and be considered not ready. So there will be many instances of students who
will show that they are not ready for college, but this is due to them not enrolling directly after
high school.

It’s important to note that these estimates do not show a causal relationship. These regressions
are meant to show how outcomes are associated with taking DC while controlling for other
factors.

Linear Probability Models Describing How Student Characteristics Are Related to Delivery Mode

We constructed indicators for mode of delivery for the course. These variables describe whether
a class is taught online, face to face, or a hybrid of the two. We regressed student characteristics
on the delivery indicators using year fixed effects to see how the student characteristics are
associated with mode of delivery.

The regression specification is as below:
Yie = Bo + B1Xit + BaZi + viT: + €t

Where Y is the probability that a student takes a class with a given mode of delivery, X is a
matrix of time-variant student characteristics, Z is a matrix of time-invariant indicators for race
and “t” are individual and

73T
1

and sex, T is a matrix of year fixed effects, with € as an error term.
year indicators.

Regression output is below:
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(1)

(2)

(3)

Took DC at 2- Took DC on HS
VARIABLES Year School campus Took DC Online
Male 0.00190*** -0.00272%** -0.00981***
(0.000435) (0.00118) (0.000754)
Economically
Disadvantaged -0.000192 -0.0911%** -0.00950%***
(0.000516) (0.00140) (0.000896)
ESL 0.0141%** -0.0676*** -0.0538***
(0.00376) (0.0100) (0.00652)
Gifted -0.0210*** 0.00545*** 0.0120***
(0.000519) (0.00142) (0.000901)
Urban 0.0125*** 0.00220 -0.152***
(0.000533) (0.00150) (0.000926)
Asian -0.00210%* -0.119%*** -0.0365***
(0.00118) (0.00315) (0.00204)
Black 0.00901*** -0.0903*** -0.0395***
(0.000960) (0.00258) (0.00167)
Hispanic -0.0175*** -0.198*** -0.0254***
(0.000525) (0.00143) (0.000912)
Other Race 0.00677*** -0.0161*** -0.00639**
(0.00151) (0.00411) (0.00263)
Constant 0.965*** 0.649*** 0.263***
(0.000541) (0.00153) (0.000939)
Observations 753,756 695,173 753,756
R-squared 0.005 0.061 0.045

When looking at the output, it is clear that online and face to face have reversed signs for
coefficients on every regressor. This is in part due to how the variables are constructed. Given
that hybrid consists of a small fraction of class types, online is close to the complement to face to
face.

It is informative to see this output in the context of the regressions on taking DC in senior year in
part because it uses many of the same regressors. All of the coefficients on regressors in the
online regression have the same sign in the regression on taking DC in senior year. These results
suggest that taking online classes is positively associated with rural communities while face to
face classes are positively associated urban communities. This also helps explain the sign on the
race indicators in that urban communities will also tend to have a more diverse student body than
rural communities.

It’s important to note that these estimates do not show a causal relationship. These regressions
are meant to show how mode of delivery is associated with observable student characteristics.
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OLS Models Relating SCH-to-Degree to DC SCH

We calculated the student credit hours to degree and regressed an indicator for if a student ever
took DC on the total credit hours to degree. This is a simple OLS regression with year fixed
effects to examine what relationship taking DC courses has with credit hours to degree.

The regression specification is as below:
Yi = Bo+ BiXie + B3Zi + veTe + €

Where Y is the number of credit hours to degree, X is a matrix of time-variant student
characteristics, Z is a matrix of time-invariant characteristics, T is a matrix of year fixed effects,
with € as an error term. “1”” and “t” are individual and year indicators. Note that the outcome
variables are time-invariant.

Regression output is below:
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(1)

()

(3)

(4)

(5)

(6)

Year FE Year FE Year FE Year FE Year FE Year FE
2000-06 2000-06 2000-06 2000-06 2000-06 2000-06
VARIABLES SCH to a 4-year degree
Total DC SCH 0.09971*** 0.206*** 0.349%** 0.377*** -0.0639 0.0817
(0.0177) (0.0176) (0.0292) (0.0287) (0.0893) (0.0883)
Black 1.070 1.009 0.954
(1.773) (1.769) (1.770)
Hispanic 7.252%** 7.144%** 7.089%**
(1.765) (1.761) (1.762)
Asian 2.876 2.835 2.772
(1.750) (1.747) (1.747)
Other Race -3.315*% -3.334* -3.376*
(1.741) (1.737) (1.738)
Economically
Disadvantaged 3.952%** 3.961%** 3.948%**
(0.276) (0.276) (0.276)
ESL 8.048%*** 7.911%** 7.914%**
(1.678) (1.677) (1.677)
Gifted -7.047*** -7.002%*** -7.012%**
(0.192) (0.192) (0.192)
Special Ed 11.00*** 10.77%** 10.67%**
(0.739) (0.741) (0.742)
Vocational Ed 2,451 %** 2.447*** 2.439%**
(0.177) (0.177) (0.177)
Urban -1.353*** -1.429%*** -1.451***
(0.237) (0.237) (0.237)
Ever Took DC -3.790%*** -2.626*** -1.698*** -1.132**
(0.341) (0.334) (0.534) (0.526)
Total DC SCH
Squared 0.0141***  0.0101***
(0.00307) (0.00304)
Constant 148.4*** 149.6*** 148.7*** 149.9%** 148.7*** 150.0%***
(0.0938) (1.760) (0.0979) (1.757) (0.0979) (1.757)
Observations 84,351 84,306 84,351 84,306 84,351 84,306
R-squared 0.002 0.058 0.004 0.059 0.004 0.059
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There are several interesting things in this output. First, it is clear that the more DC SCH that is taken, the
higher the SCH to degree is, which makes intuitive sense. However, simply having taken a dual-credit
course is associated with a fewer SCH taken to degree. If total SCH to degree is a function of taken dual-
credit SCH, regression (4) implies that those who take dual-credit have a lower intercept. This is likely
due to the selection bias of students taking dual-credit courses. As discussed in the qualitative and
quantitative section, higher-ability and richer students are more likely to take DC courses. This is
evident in these regression as well since the coefficient on gifted is negative while the coefficient
on economically disadvantaged and special education are positive and significant.

Second, it is clear from regressions (5) and (6) that there is a non-linear relationship between total dual-
credit SCH and SCH to degree. Specifically, it is a convex relationship, implying the marginal effect of
dual-credit SCH on total SCH to degree is increasing. This suggest that further analysis is needed into the
non-linear aspects of dual-credit SCH

It’s important to note that these estimates do not show a causal relationship. These regressions
are meant to show how credit hours to degree is associated with taking DC courses.
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